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f*. ^^/^=3-;^7'fcK^y•:^— ^'SrGDHi:t>^IB-rSo ) 1-Mb. l¥L<}*t:°nn=3fyy 
[0002] PQQGDHfi. t°nci:3eyyi^=¥y:x^M^^t-t-SiI^/V=i— ^T^fcKn-y-^— if-Cfe 
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[0003] ^^(D^fV—^\t^T^y^W^^^ — /^!j7-^:/c:i(Acinetobacter baiamannii) 
NCIMB11517^^^ PQQ^fe^tiiJ^/^a-^^JJJiTKm^^tr^^-t-S^^^mffib. 

[0005] [iai]Q76N, Q76E, Q168I, Q168V. Q76T. Q76M. Q168A. Q76G 

. Q76KOMiipH(Da'j^^MSr^-ro infftfipH. ^g^^lil^*^^?^^4^^i-„ m^. 

(Acetate) ^50. 22% Triton-XlOO^tfSOmM @^^>^»M(pH3. 0— 
6. 0)-e^^?£14=SriBl^bfc3j$m-efcS„ ME:^ (pipes) ;65o. 22% Trit 

on-X100^lr^tf50mM PIPES-NaOHi^»?^(pH6. 0—7. 0). liH:^(K-P 
B)^So. 22% Triton-XlOO^^tf 50mMy^^MW?^(pH5. 0—8. 0). 
?l^(Tris-HCl);iSo. 22% Triton-XlOO^tfSOmM hy;^^i^W?^(pH7. 
0-9. 0)«tiT'-etL-^tt^^®tt^Sy^bfcJ^mT?fc5o 'fe^Sfflll^iltfi^^^^tiSr 
;^Lfct)<^^lOO%^:U:^+B*fffi-e^bTV ^5o 

[|g2]Q76K(7)i//V=3-;^^»14(Z)a^^m^^-ro MttfilTKSpO^f^^^J, Igl 
$lll«i//V3->^^^<DS!|^fla (mg/dl) ^^-fo 
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^M%^^ir^ m^. liH^^*i^:^/^^bTl00mg/dl<7?^//^=l— ^{j: 

^MX^^-to m^. liH:^^i1^i/>^/^^LTl00mg/dl(7)^//^-3— 
•^/V^h—y^^^^m'^X^tzM^, ll^?^^ii^>':7'/^^UT300mg/dl(D^5^/^=l— 

:^^i^(mg/di) , wmn'^/^h—^mi3mm7!)^o(Dt^(DmMm^ioo%t\^fct^ 

(DmM%^^ir„ m^. HH^^tii^-^'r^^/VirLTlOOmg/dKD^/Va— ;^ 

^^^(mg/di) , mmt.'^/i-h—:^mM\m&7i^o(Dt^<DmM^^ioo%tL.tct^ 

(DmM%^^^o Mfp. IIH:^f*i^:/>^/^i:LTioomg/'dl<^^/v=i— 

—^MS. (mg/dl) . ;:^^;!jn^^;5Soo^#(Da!IJ£1ii[5rlOO%^Ufc^ 

t<z)+B*f%^^i-o m^. liH:^l^^1^^^/^tunoomg/dl<D:^^/^=l— 

;?<.{C'9'/kh— >^^Ji^i^Lfci^. m^?^^^ii^>:?'/V^UT300Ing/dl<Z)iJ^y^=^— 

[0006] :^^m\t. '^^m^<Dmm^m^tii^fifch<o-r^. pqqgdh©^®#^<4^ 
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[0007] i^mmh\i.^^Wm^^-t^1t.^. PQQGDH(^#^<D 

R^^MOt°andf yy vfe#'l4i^/i'=i— ^7''fcKDy-:h— (PQQGDH) 
[^2] 

!?^M<^t;'i3T3de/y >'fe#14i//v=' — ;5^7'i:Ki3y ^ (PQQGDH) J;>9 
t>^^14;6S [R] _bbfc^l t;i|Em<^^^MPQQGDHo 

If ^Mt°ot3dr/y:^dry>'^#i4^/v=i— x^7^tK^y>:^— ^ (PQQGDH) <DT5 
[^4] 

;^xfcKay■:^— ^ (PQQGDH) 
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[^5] 
[^6] 

o 

[«9] 

Wio] 

mm 

[0008] {-J;S3fe^MPQQGDH}*^^fcMPQQGDHJ:«9t> -)^mt-*fi-§f^ffltt 

[0009] fe^v . i^x^^^mii°^^^/])>^y>i^w\^i!^/i^=^—:^m7i<.mmmi'i: 

[0010] i^AT. :*:^5^^pjNBt-Ui§gi-5o 

[0011] :^mm(D^^mpQQGmft. m^mpQQGDHX^hrMmi^Mir^i^mm^ 
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[0012] -mmKM-r^i^mmm^ nmm^f^mir^si^m^M^ir^o rmmtvx 

[0014] :*i:^BJ<©5fe^MPQQGDH{*. -$S!lgl-*fi-^f^fflti;5S|j^MPQQGDHJ;«9 
1>;2|s:^BJ<Dek^MPQQGDH{C'^^$;h.6o 

[0015] ifm^(o^^mv(kQtGDmt^ ^)vzi^:^^m(r:>m'&\^^\^x^mmc^^ 

f^ffi14^S|f ^MPQQGDH^ffl V ^^#^i:Jt|{ELT^g;TLfct><D^tPo 0*U< 
. 0*U<{*if^MPQQGDHO9O%|^JLT. J:«90*b<}*75%^T. $^lC0*b< 

[0016] :4s:^5g<Dgfe^MPQQGDHti, -^/vh— 5f^ffltt*s>j^/v=i— :^tc*f-r5 
[0017] ^^igo^^MPQQGDHfi. S^;iSPQQGDHJ:«9^>z:lS^l;i>i?J-r5lC^-t-^ 
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[0018] ^mm(D^^mPQQGDHi^, Iim^i^M-f'^Kmim^^^^=^—:^i^Mir^Kin. 

[0019] ^i§eg<^eJc^MPQQGDHf*, m^mpQQGDHxv)hr.mmKMir^i¥mm^ 
[0020] ^mm (-*5(t^3^sti(^iSTi*. fi^^titti^isi-^o ) f*. 58t:. 305^r^<D 
m^^ii. 0*u<{*48%e;i_h, xm'^L'<n55%&.±^ mm-^v<mo%Kf.± 

[0021] »^MPQQGDHj:«9t>i:«if^(c^i-Sf^ffltt;6S<STUyt>js:^ig<Defe^»QQ 
GDHirLTf*^ 'B»Jx.}^Acinetobacter^S5($PQQGDH<DT^y^gB^J(C*3V >-C^ 
170^. 245^. 249{i. 349'fiL. :5.tJ^. 429^>{)^b''£^P>6-feil{^tV?)^>^cC<tt>l 

[0022] ±IE<?5AcinetobacterJl*5(5PQQGDH<DT^/^gE^J}*. ^if*b<t*Acinetob 
acter calcoaceticus^y^f^iAcinetobacter baiunanniiS5l5PQQGDH(DT^/ 

(Acinetobacter baumannii) NCIMBl 151 7t^^^M^'t"^1><^"Cfet) . 
#M¥ll-243949^<2f^{cM^$tb-CV>5o ±|E*5 J;TJ«ga^m-i-l lC*3V > 

[0023] Ti/^^h^^^J'^—^^^J^-^:^^ (Acinetobacter baiamannii) NCIMBl 151 7t^{* 

% is^,M^ Acinetobacter calcoaceticus{Jl5)^|ig$tl''CV>^ 
[0024] Jfe^s, :^mm(D^^mPQQGBHi^. ^5^/^=— ^T^tKoy-f— ^M+^^^-f-^RB 
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[0025] m^mpQQGmxy)h-mmimir^i¥mmmri^f:i^mm(D^^mpQQ 

67^£. 68^. 69^. 76^. 89^, 168^. 169^, 170^, 341^, 342 

343^3:. 35Har, 49^S:, 174^, 188{£, 189^^, 207^, 215^, 245^^. 249 
30CHa. 349^. 129^S. 130^. 131^^t;?429f^O/i>/^<^t>lO(D{4gl;i 

[0026] SS#^ttOQS:^$tbfc;$:^KC>efe^MPQQGDHi:UTfi. -gaiX-f^Acinetoba 
cterMft 5fePQQGDH(^T5y^ia^J(^^3V ^T. T^y^g^§r#f '5GDH^U?42 
8{4t429^i5rcD^ t;:T5:y^:6S}f A^tvTV ^^Gomm^^ti^o 

[0027] ^^b<f*. Q76N, Q76E, Q76T, Q76M, Q76G, Q76K, N167E, 
N167L, N167G, N167T, N167S, N167A. N167M. Q168I, Q 
168V, Q168A, Q168C, Q 

168D, Q168E, Q168F, Q168G, Q168H, Q168K, Q168L, Q16 
8M, Q168N, Q168R, Q168S, Q168W, L169D, L169S, L169 
W. L169Y, H69A, L169N, 

L169M, L169V, L169C. L169Q, L169H. L169F, L169R, L16 
9K. L169I, L169T, L169P. L169G, L169E, A170L, A170I, 
A170K, A170F, A170W, A170P, A170M, K89E, K300R. S20 
7C. N188I, T349S, K300T, L174F, K49N, S189G, F215Y, 
S189G, E245D, E245F, E245H, E245M, E245N, E245Q. E24 
5V. E245C, N249G, N249A, N249E, N249Q, A351T, P67K, 
E68K, P67D, E68T, I69C, P67R. E68R. E129R, K130G, P 
131G, E129N, P131T, E129Q. K130T, P131R, E129A, K130 
R, P131K. E341L, M342P, A343R, A343I. E341P. M342V, 
E341S, M342I, A343C, M342R, A343N, T349S, T349P, T34 
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9Y. N429F, N429P, N429L, N429Y, A343N. L169P, L169G 
^TJ«Ll69E^^e>;fc5S^;il^b^Sf^i^5T^/^«^^|(7)5*>^^>>fc<^^lo;S^;ri-S^ JSlXI- 
/i^fdit. 428tet429^&(D^{j:L. A*fc«3C}$Sjf X^^XTV^^S, afe^MPQQGD 

[0028] 67^. 68^, 69^, 76^. 89^. 167^3^. 168^. 169^. 341^3: 

. 342^. 343te. 351^, 49&. 174^. 188^. 189^3:. 207^^ 2im.. 245^£ 
. 30CKi. 349{i, 129^3:. 130^&. 13HifcS.T^429^<De^{i, l-^r^-e^bo-ObJ: 

[0029] ;ivl-e. rQ76Nj f*. 7&W<DQ (Gin) S:N (Asn) \^m^ir^^t^MM'i'^o 
[0030] ?fe<D^^lJ:^i-V ^-Tflt^ff^W^. ISLXJ-Zt^tzXt, 428^^429^(D^-^(DL. A* 

fcf*K(D#A«. PQQGDH(DS«#^ti(D|pI±(;i^J^i-§<, 
[0031] Q76N, Q76E, Q76T, Q76M, Q76G. Q76K, Q168I, Q168V, 
Q168A. Q168C, Q168D, Q168E, Q168F, Q168G, Q168H, 
Q168K, Q168L, Q168M, 

Q168N, Q168R, Q168S, Q168W, L169A, L169V, L169H, L 
169K, L169D. L169S, L169N, L169G, L169C. A170L, A170I 
, A170K, A170F, A170W, A170P, E245F, E245H, E245M. 
E245N, E245Q, E245V. E245C. N249G, N249A, N249E, N2 
49Q, (Q168A+H69G+E245D), (Q168A+L169P+E245D) , (K89 
E+K300R), (Q168A+L169D), (Q168S+L169S). (N167E + Q168 
G+L169T), (N167S+Q168N+L169R), (Q168G+L169T). (N167 
G+Q168S+L169Y), (N167L+Q168SH-L169G), (N167G+Q168S 
+L169S+L174F+K49N), (Q168N+L168N+S189R) , (N167E+Q 
168G+L169A+S189G). (N167G + Q168R+L169A) , (N167S+Q16 
8G+L169A). (N167G+Q168V+L169S), (N167S+Q168V+L169S 
). (N167T+Q168I+L169G), (N167G+Q168W+L169N), (N167G 
+Q168S+L169N), (N167G+Q168S+L169V) , (Q168R+L169C) . 
(N167S+Q168L+L168G), (Q168C+L169S) , (N167T+Q168N+ 
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L169K), (N167G+Q168T+L169A+S207C), (N167A+Q168AH-L1 
69P), (N167G+Q168S+L169G), (N167G+Q168G), (N167G+Q 
168D+L169K), (Q168P+L169G), (N167G+Q168N+L169S) , (Q 
168S-t-L169G), (N188I+T349S), (N167G+Q168G+L169A+F215 
Y), (N167G+Q168T+L169G), (Q168G+L169V), (N167G+Q16 
8V+L169T), (N167E+Q168NH-L169A), (Q168R+L169A) , (N16 
7G+Q168R), (N167G+Q168T), (N167G+Q168T+L169Q), (Ql 
68I+L169G+K300T), (N167G+Q168A), (N167T+Q168L+L169 
K), (N167M+Q168Y+L169G), (N167E+Q168S), (N167G+Q16 
8T+L169V+S189G), (N167G+Q168G+L169C) , (N167G+Q168K 
+L169D), (Q168A+L169D), (Q168S+E245D) , (Q168S+L169S 
), (A351T), (N167S + Q168S+L169S), (Q168I+L169Q) , (N167 
A+Q168S+L169S), (Q168S+L169E), (Q168A+L169G), (Q168 
S+L169P), (P67K+E68K), (P67R+E68R+I69C) , (P67D+E68T 
+I69C), (E129R+K130G+P131G), (E129Q+K130T+P131R) , ( 
E129N+P131T), (E129A+K130R+P131K), (E341L+M342P+A3 
43R), (E341S+M342I), A343I, (E341P+M342V+A343C), (E3 
41P+M342V+A343R), (E341L+M342R+A343N) , (Q168A+L16 
9A), (Q168A+L169C), (Q168A+L169E) , (Q168A+L169F) , (Q 
168A+L169H), (Q168A+L169I) , (Q168A+L169K) , (Q168A+L 
169M), (Q168A+L169N), (Q168A+L169P) , (Q168A+L169Q), 

(Q168A+L169R), (Q168A+L169S). (Q168A+L169T) , (Q168A 
+L169V). (Q168A+L169W)JttJ^(Q168A+L169Y) 

[0032] m^mpQQGDux^h^^:&i&(D\^±i.fc^^m(DPQQGmt\.xi'i. mx. 

fiAcinetobacterJSS^PQQGDHOT^/^iB^JtC^SV^-r. 20^, 76^, 89^, 
168^a, 169^, 245^. 246iiLRXJ^300iiL(D{i?'fj:<thl^<DiiLmi^iS\/^XT^ym 

[0033] ^*b<f*, K20E. Q76M, Q76G, K89E, Q168A, Q168D, Q168 
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E, Q168F, Q168G, Q168H, Q168M, Q168P, Q168W. Q168Y 
, Q168S, L169D, L169E. L169P, L169S, Q246H, K300R, Q 
76N, Q76T, Q76K, L169A, L169C, L169E, L169F. L169H, 
L169K, L169N, L169Q, L169R, L169T, L169Y^m-169G;6^e>Jfe 
^mub^hmittl^T^ymm^^mir^. 20^, 76^. 89^. 168^^5:. 169^. 246 

[0034] r:i-e. rK20Ej (i. 20^<DK (Lys) ^E (Glu) i^n^'T^^t^M^'r^o 
[0035] m^^ir\^^n^^(DT^ymm.^i'i. PQQGDHOI^^SttcDlRliiC^-^-r^So 
Wi^.K20E, Q76M, Q76G, (K89E + K300R), Q168A, (Q168 
A + L169D), (Q168S + L169S), Q246H, Q168D, Q168E, Q 
168F, Q168G. Q168H, 
Q168M, Q168P, Q168W, Q168Y, Q168S, (Q168S + L169E). 
(Q168S + L169P), (Q168A+L169A), (Q168A+L169C), (Q16 
8A+L169E), (Q168A+L169F), (Q168A+L169H) , (Q168A+L16 
9K), (Q168A+L169N), (Q168A+L169P) , (Q168A+L169Q) , ( 
Q168A+L169R), (Q168A+L169T) , (Q168A+L169Y) , (Q168A 
+ L169G)^ (Q168A+L169P+E245D), (Q168A+L169G+E245D) 

[0036] fc^v>t*, m^mpQQGDuxv)i^rMmi^Mir:5iPmmmr\.ti^mm(D^ 

^MPQQGDH^LT f*. -^^Jx.^^ AcinetobacterM * JfePQQGDHOT^/^MS^J 
1;i*dV>T. 74{iL, 146{i. 168fi. 169^, 170{i, 245^RXf342iiL(D{i^fj:<thl 

±m<D^ib. 74^. 146^&<Dii?/^<i:t>lO<D^g{C*5V>-rT5/^Mja^*i-S8SC 

[0037] ^*L<t*s D74V, S146A. Q168A. L169P. A170L. A170M, A170I, Al 
70F, E245D, M342I. M342V, M342P, M342A, ^^h^j:^mi!)^hmittl^T^ 
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[0038] ^^T\ rM342Aj 342{ii<DM (Met) (Ala) 1^^^^"^^ ir^^t^fe-T^o 
[0039] ^(Z>^^(C^f V>-f PQQGDH(^^®#^i4(DtR]±(cW-^i-S 

o 

[0040] D74V, M342I, M342V, M342P. M342A. S146A. Q168A. L169P. A170 
L. A170M. A170I. A170F. (S146A+A170L) , (Q168A+L169P+A170 
L), (S146A+A170M), (Q168A+L169P+A170M) . (S146A+Q168A+ 
L169P+A170L), (S146A+Q168A+L169P+A170M). (Q168A+L169 
P+A170L+E245D). (Q168A+L169P+A170M+E245D), (S146A+M 
3421), (Q168A+L169P+A170L+M342I). (Q168A+L169P+A170M 
+M342I), (S146A+M342V), (Q168A+L169P+A170L+M342V) . (Q 
168A+L169P+A170M+M342V), (S146A+M342P) , (Q168A+L169 
P+A170L+M342P), (Q168A+L169P+A170M+M342P) , (S146A+ 
M342A), (Q168A+L169P+A170L+M342A), (Q168A+L169P+A17 
0M+M342A). (D74V+S146A), (D74V+Q168A+L169P+A170L) , ( 
D74V+Q168A+L169PH- A170M) , (Q168A+L169P+ A170L+E245D 
H-M342I), (Q168A+L169P+A170M+E245D+M342I), (Q168A+L1 
69P+A170L+E245D+M342V), (Q168A+L169P+A170M+E245D+ 
M342V), (Q168A+L169P+A170L+E245D+M342A). (Q168A+L16 
9P+A170M+E245D+M342A) 

_hiE(z>5-^, D74V, sl46A<D^^>J^^<^^>lo(D^g^^:*3v^-cT5:y@?®^SrW-r-5 

^^MPQQGDH/5S$^}e:^^bV\ 
[0041] _h|E<D5-^. :$i^m(D^mmPQQGUH(Dm<DWimtl.X. *U< f*. 

A170V, A170L, A170I, A170T, A170K. A170C. A170M, A170F, A17 
OY. A170W, A170P, 
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E245D, E245F, E245H, E245M, E245N, E245Q, E245S, E245T, E24 
5V, E245W, E245R. E245G, E245C, 
N249G, N249A, N249L, N249E, N249Q, 
T349S, T349P, T349Y 
N429F, N429P, N429L, N429Y 

[0042] fcsv ^mm(D^mmpQQG-DU(Dm<DmmtL,x. 0^b< r^^^mm^ 

(Q168A+L169G+E245D) . (Q168A+L169P+E245D) 
(S146A+A170L), (Q168A+L169P+A170L), (S146A+A170M) , (Ql 
68A+L169P+A170M), (S146A+Q168A+L169P+A170L) , (S146A 
+Q168A+L169P+A170M), (Q168A+L169P+A170L+E245D) , (Ql 
68A+L169P+A170M+E245D), (S146A+M342I), (Q168A+L169P+ 
A170L+M342I), (Q168A+L169P+A170M+M342I), (S146A+M342 
V), (Q168A+L169P+A170L+M342V), (Q168A+L169P+A170M+ 
M342V), (S146A+M342P). (Q168A+L169P+A170L+M342P), (Ql 
68A+L169P+A170M+M342P), (S146A+M342A), (Q168A+L169P 
+A170L+M342A), (Q168A+L169P+A170M+M342A) , (D74V+S1 
46A), (D74V+Q168A+L169P+A170L). (D74V+Q168A+L169P+A 
170M). (Q168A+L169P+A170L+E245D+M342I), (Q168A+L169P 
+A170M+E245D+M342I) , (Q168AH-L169P+A170L+E245D+M34 
2V), (Q168A+L169P+A170M+E245D+M342V), (Q168A+L169P+ 
A170L+E245D+M342A) , (Q168A+L169P+A170M+E245D+M342 
A) 

$^{^:^f*LV^t><?5^LT. (Q168A+L169P+A170L+E245D+M342I).(Q 

i68A+Li69P+E245D)d5#fft>ti^o ^ti^it. nmmi^M-r^i^mmmr 
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[0043] ^mm(D^ :7aiyVTWbi^-r:^-Vt:^7^>f3^-i5'-i:i-SS!l^^{C*5V^TitfSi4^ 

[0044] ^m(Di^tizfj:^m-^m(DPQQGT>n(D^UtLrXf(:m:^^^h(D7bK ^Tizm^^ 

iy^W<^^— • (Acinetobacter baumannii) . V^.— K^-f;^ • 

(Pseudomonasaeruginosa) ^ i/aL^K^':^;^ • Zf"^^ (Pseudomonas putid 
a) X -y::i.—Y'^^:^''7f\''^\yv^l^:^ (Pseudomonas nuorescens) , ^JV^J/^^ 
^ — :^=^i-'i5^>'^^<D^>fb*IB^J^T^n^^i5^v"ye'A-7i^:^/^^i?--(Agrobacteri 
umradiobacter) ^ ^-yzc})\lT '^^) ^ :^'W:/v'— 7* :3i*—ne^—>'X (Klebsiella aer 
ogenes)^(Dj^rt^^^^{f :5^^:>5SX'#So fcffb. :3iexrnytT-3y7fc^t;i#?Si- 

^^^^ — ;{;/V=iT-fe7^>f;!&;5^t>L<{*Tix^h^<^^ — ^^^7'^:^:=i)fe^*(DRr^tiPQQ 

[0045] ±|BOAcinetobacterM * 5f5PQQGDH(^T^/^ga^Jf*. 0^b< f^Acinetob 
acter calcoaceticus^yhfiAcinetobacter baunianniiS5i5PQQGDH(DT^y 

^J^-v^'— (Acinetobacter baumannii) NCIMB 1151 7t^^^Mi:-t"-5t><^'Cab9 ^ 

#iB¥ll-243949-^^$R^;I§i^$^^-cv^;5o ±IS:feJ;tFia^J#-§-ilc:*5V> 

[0046] T-y^Y/^^^ — (Acinetobacter baumannii) 



wo 2005/026340 15 PCT/JP2004/012508 

NCIMB11517t^{*, J^ttf. Acinetobacter calcoaceticus^C5>S$4^■CV^yt„ 

[0049] ^hic:^^m i^:t3if^m±m^'^n^yVl^^/:y^^\&i^/}^=x—::^f!^7i<.mmmti'i 

[0050] ^^K(j:*3{-t5ifcsti<?5iPi_b{i, —m^. m^m\^M\^xitfBi^(D]^±f)no% 

[0051] :73iy>'T>'^b#J'l':r>'^p«7'^:3^— iJ'— ^i-:5a!I^^lv:*5v>T. IF^MPQQGDH 
J;?)'bJt^tt;6S|n]_LLfc2is:^?g<DPQQGDH^UT«. '0»J;l(i. tSttf^M^OT^ 

[0052] :7a.yv'TWbi^>l':^:/^p<7^-f3^— ^i-5a!)^^lC*5V>T. if^MPQQGDH 
J;«9t)Jtl£ti*5|6j_huyt:2|5:|S§g(DPQQGDH^LT. $^tcpL<f*flH44''L-d^b^ 

/ct)<^"e$>t), */c^(?5T^y®?;55^ AcinetobacterMS5l5PQQGDHOT5;/^ia^J 
{j:*5V>-C. 76^, 143iiL. 144^, 163^, 168^, 169^:, 228^, 229^a> 247i<L 
. 248^, 343^, 346^3:. 348^, 377^&, 406ifc. 408^. 424iiL7b^hfS:^mX^ 

[0053] ^tc. :^mM(DPQQGDHtVX. AcinetobacterJlS^PQQGDH(OT^/®^gB 
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[0054] :^^m<OPQQGT>li^:^hKf^mKm^T^^hit. AcinetobacterJSSjI^PQQ 
GDH<DT5:/^ga^J^C*5V^T. Q168A, (Q168A+L169G) , (Q168A+L169 
C), (Q168A+L169P), (Q168S+L169E) . (Q168S+L169P) . 

[0055] r^-e, Q168A^fi , 168f4(DQ (Gin) SrA(Ala) {ZLMMir^^t^M^ir^o 
[0056] /£*3, ^|s:5l8g(Z)PQQGDH{i. i//w=i— J^y^tKoy-^— if^fi^;^^-^!^^. ^if* 

r 

[0057] *fc. >f5:|§W<DPQQGDHJ*. ±|BT^y^«mi-x mikf^'b'07&B<Dr^ymm 

[0058] PL<«:. 245^<^T^/^m#^?rm'a-iirfc3fe^Mifni3:ar/y v:afyi^^fe#14i5^/v 
=»— :^j8£7K^#^-efe«9. $^rab<}*T5y^mi^d5. (Q168A+L169G+E24 
5D) . (Q168A+L169P+E245D);5^b'fe5P^^b]S^$ttST^/mmJ^^^i- 

[0059] ^mnco, :7zr,V->r:^im^^l^^;^y^^^—i$f—tir^m'&9^ {-*5V >-C. t°nadE^ 
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[0061] *fc. ^mm<D:^m^^\^^x. iftiu^y]}i^^y:^i^^^^/v=i—7sU7ic.mmm7!)^ 

. AcinetobacterJS^5fePQQGDHOT5y^SB^Jlc:*5V^T. 76^. 143^. 144 
{i. 163{i. 16814, 169{iL. 228^^ 229^&, 247{4. 248^4, 343{&. 346^. 34 
8^. 377^4. 406^4. 408^, 424m^hf^^mX^m\ttl^<i^fi:<thl<:>(DT^/ 

[0062] *fc. AcinetobacterMS5l5PQQGDH(OT5y^gB^J{^:^3V^T. 168{4^U?16 

[0063] ^btC, AcinetobacterJS * 5(5PQQGDH<DT5y^ga^J t;i*3V T^^mU^ 
Q168A. (Q168A+L169G) . (Q168A+L169C) , (Q168A+L169P) . ( 
Q168S+L169E), (Q168S+L169P) , ^^^b^cC'SSld^b^^^tvS^l^^OS^^bV^ 

O 

[0064] *fc. ±IBT^/^«m(-> ^ti1''il^#^5£^<DT^/m^m?r*P;tTt);0^:*^-r. ^ 
Ol^AcinetobacterM * 5l5PQQGDH<??T3:/@^BS^J 1:1*5 V ^-C. 245|4<DT5:y^ 
t?fc6::i:d5^*l^<, $bl:i(Q168A+L169G+E245D), (Q168A+L169P+ 
E245D) :d>ibfS:^mi)^hmm.^tl^^tiim^l.^ \ 

[0065] t:L^X. ^fcJSmSNFlC^oV ^T. Ti^^b^^iJ'^ — ;«7/V=»T WW';^/:^ (Acinetoba 
cter calcoaceticus)LMD79. 4lW^M(Dm^<DXM^dMW^^<D^^7im 

ifel. 2. 3, 4^#Rio)o 

^^WXtskl:]. Mol. Biol. . 289, 319-333(1999) 
#^#l^:ft:ifc2:PNAS, 96(21), 11787-11791(1999) 
##S^:SCi^3:The EMBO Joiirnal, 18(19), 5187-5194(1999) 
0WWX1^'i:PTotem Science, 9, 1265-1273(2000) 

[0066] ^<Di«^sfcfli5t(ciii-s^^^s{c. mmm<Dmmmm<Dmmim-r^m^t^ 
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mi^ (W6BC) ^<DT^ymmm(DmmmB'f'(Dm:^(Dum^^m^mA'r^^t 

WWXm : #11 200 1-1 97888 

[0067] ^mmm(D^^:^i>t\z^fih(Dm^mmm'r^^^^^m.irt. 

[0068] ^%m<D^^mPQQGmm.^ AcinetobacterMS5l5PQQ^^II^ift^/V=i— 

y^^LT. Y344, W346, R228, N229, K377, R406, R408, D424, ^;V::i 
—:^\zM^ir^T^y^bVX\t. Q76, D143, H144, D163. Q168, L169, /<C^* 

[0069] ipfz. ^^^^(D^^mPQQGTymt. AcinetobacterM * ^fePQQ^^ttr//^^ 

^J>.^:t>\Z.^^^i^^T^/^tVX}^i. P248. G247, Q246, D252, T348/^^(^ 
[0070] ^fc. ;^^P^oeiC^MPQQGDHf*. »^M^^O^i4M5iflc#litJC*5{tSS 
;6^f>^i5A^^Jlrt.0*b<tt^ioA|J;^i^<DfSiate:^S:Mi-5T^y^^^^f5 
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[0071] ^fc. ^^m<D^^mpQQGDm^. m^mmm<Dfsm^^i^m^^^ ^xm 

[0072] *fc. ;2f5:^eg(^Bfe^MPQQGDH}*. l?^M®^^(D^ttMS:^l^«it{2:*5V ^xm 

m<Df^^m±wmiki^m^xmmif)^^^moAU[H(DmmK^m'r^TKym%: 

[0073] *fc. >i^^m(D^mmpQQGm\'i^ m±mmm(D^^miLi^m^K^^^xm 

W(D2^<Dmmi^m-^'r:60Hmf)>h'4^moAi^:xf^<D^mK^mir^r^ym^^ 

m(Dm^m^Limm^m^xmMf)^h^moA&i.p^(Dmmi^iiLm-r^r^y^%: 

[0074] ^±(DW(i^i^\^fc^^oX. T->^W<^i$' — ^^l^r-v'V^ir^CAcinetobacte 

r baumannu)NCIMB11517t5fe^SM^i~5iB^J#-^l-e;^$ixSI^^MPQQG 

Tbfc3fe^^PQQGDH^#5ii:dS-C#5o 
[0075] feSV^«:. 7{5:0|gB^<^^!gm^t>^lc:iti.b<^ffi2k«3ti-M-rs^^^SiJ<^«^d^b 
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[0076] ^mmm (-*5V ^-C^tt't'^Oje^i:}*. PQQ. i!f/\^=x—:^RXfy'iifci'iPQQKm 

[0077] *fc. :^mm(7)^mmpQQGDHn. m±mmm(Dm\im^i^mi^\^isn^m 
[0078] :^^m(D^^mpQQGr>m:inmmm^. m±mmm(Dmi^m^Li^mT^ 

[0079] */c. ^mmcD^^mFQQGumzi^mmm^. m'^mmm(Dm^m^w^mm: 

.m^m.mm<Df^^m^Li^mm^^\'^xmMif)^^^ioA&,p^(Dmmi^mm.ir 

[0080] ^fc. >^mm(D^mmpQQGuum^mMm^. m±mmm(Dmi&^i^mm. 
\z^\f^xmM<D2i<L(D^m{^w^'t^oumib^h^^ioA&.^(DmsK^m:'r^ 

.m^m.mm(D^i^m^i^mm^m^xmM^^hmmoAUf^(Dmmi^iiLmir 
[0081] fj::$s^ ^^^mtmw^^m^. v-^;vh\.x<D^^m^m^mtitm^x^ ^z^. 
. ir^x(D^mmmmi±^'L-^^mzh^ii^,m\'i^j:\^ \ 

^^—^—tir:5m^^i^^^^xm^m(DPQQGrnix^hitmm^\^±\^ftPQQ 
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[0083] mx.it, mm^-^l(DTKymmnt.ri^^W<i^^ — :fy/l'=ir±T^^MAcme 
tobacter calcoaceticus)LMD79. 41i^mMWM(DT^ymM^\%:it^'^^t. 

[0084] :^mmu. ±.^(Dm^mxf^ri^/v>'^y>^w^^/^='--:^m.7i<immm^^-- 

[0085] igF^M<Z)t:°i3o:aryy>'=¥/>^fe#tti5^/V=i— ;^y='tKciy>— if (PQQ 

mPQQGBH(DM^&Xh^o 
[0086] ^^|§§g08fe^MPQQGDH^3-K-r^5t^^^(*. 1^^i^^.C^ffi>«r <7)®M^?)# 

• ^<^-^:y:=. (Acinetobacter baumannii) ^ iXa.— K^^^*.:^ • ^/V^ 
/i^ (Pseudomonasaeruginosa) i^^^ K^'^;^ • "^"f"^ (Pseudomonas putid 
a) , iX^L— K^-^;^ • '7jV:tUiy±>'::^ (Pseudomonas fluorescens) ^ ^/V=iy^<^ 
^ — :t^iy^>'::^^(Dm^\:mM'^Tii^^^<^TV^J>^ - (Agrobacteri 
umradiobacter) ^ ^^^i^j^y tT • =i U ^ ^ • rc— a >'X (Klebsiella aer 

osenes)m(Dmif^mm^mf^^t7i^x^^o tctiv, :3iiX3iytT-3y/jj^ic#i£-r 



wo 2005/026340 22 PCT/JP2004/012508 

[0087] i?^MPQQGDH^3-K-r§it^^^^a$C^i-6;^?Sfe^U-C}*. MSfTt?tl/^jft 

^ir^Mci^&i}^J::^^tL'X\^. -BSIX-firfflStZ^^^/hCTransformerMutagenesis K 
it;Clonetech®l, EXOHI/'Mung Bean Deletion Kit ; Stratagene3ii. Qiaic 
kChange Site Directed Mutagenesis Kit ; StratageneJ^JiC^') (^-^ffl ^ ^ 
V ^i-iyi^Vp^y—^mmRJt^m (PGR) (Dfijffl ;6S^}f ^tv^o 

[0088] f^M^tbfcefe^iS'^'^-^J^aOit^lff^^^i-SDNA^. >^^>^5K^iS)^$tVfcii^ 
<D|^<?3^9;^^K^LT{*. ^J;t(^. ^^v^aiUtT- (Escherichia coli 
l^tVXi-i. m:^i'£. 3iVaiytT-3!J— W3110. ^v'aiytT-^y— C600. 

ytr-ay— JM109. ^^^^^aiytr-ay— DHSa/^if^sfij^-et^So ^^l^ifci^iJim 

^;fe#j<o#'g'(c{i. ;?;/i-'>'>A-Y:?!-^(^#?iTT*jm^;tDNA(Dj^A^fir^cC9;^& 
[0090] :^mm t-*5V >-C. PQQGDH^=«— K'f-5it^^^#S^fe^bT{*. ^(DXoti: 

^i^^^m. mmi^tc^. m^mmm. mmmmmmm^m\^^xDNA^m\^ti 
h(Dt. v^T—fs:mm,^^^—tmuNA(D^^m^'^tzfinm^i^^\^ ^tdn 
AV:ff—^fj:tizxm^mm^^xmMx.^^^-^mm'r^o Wim^^^^^- 
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[0091] i[k\ ^-e. ±mim::^-<^^-^^W'r^WL±m^mmvx. ^mmm±m(Dmp^ 
[0092] mmu^m^w^^m^m:^iti-3 b mmwmmvx^^htitcmmm^m'Mm 

[0093] ±m(DXoi^vxnhfhtmmm7f)^hT>NA^^mmm-r^ia^. ^m^vt^x. 

[0095] jJ'n— c=^^i/i-5I^O'<i?'i5'— irbTf*. '^^U^mP^X i #6<Jlciimb#:57T 

i^^b-C«.'03)x.{^^:>'3iytT-=iy^^^m^fei^^t-'5^-a'lCf:iLambda gtlO . 
Lambda gtll fj^^Hm^^fl^o :?'7>^5K^UT«. '0»J;tJi. ^^v^oiytT- 
^ySr^i^^^i^^-t-S^^tC}*, PBR322. pUC19 . pBluescript fS^iflb^M^ 



wo 2005/026340 24 PCT/JP2004/0 12508 

BlOl , :3^->rcytT«3yjM109 , Jii/aiytT'^yDHS a/jJ^f^fflV>S;i^;6S-e 

[0099] ±ia(Dj;9i;i#^ti.fc?i^«^m<*:T-fc5m^%(*. ^mmmx-mm^fi^^ti^^ 
[0100] ±m(D:)fmKxv^htittPQQ^m^^^mt'r^GuiimB^(Dmmmmt^ 

Science . M214#, 1205(1981) {J:|S«$tVfc-:^7':^=aeVifelJ:J;9^^UfCo * 
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[0102] PQQ^mm^m'r^m±mt\.X}'i. ^^^ti^^^y^V^J^. (Methylobactenum) M 
^(D^iJ^/— /^]»jbtt^0. T-fe:h/<i^i57— (Acetobacter ) m'^^/l-=^y^<^^—( 
Gluconobacter )M<^i^^ffi^ :7^Ji^V^^7^y!j73>(Flavobacterium) JR. i/^.— K 

[0103] iX:^.— K^^:?<>J1^0-e{*. K^'^^?^ . 3l/^d^yi^, K^-^;^ • 

[0104] _h|Bm^i^li::T^i^-e#^mm;t^i5^i?'-^b-C{*. RSFlOlO ^^(D-^iJ'^Ji'- 

-efcSo -B^J;!}*. PKT240. pMMB24^(M. M. Bagdasarian Gene, 26, 2 
73(1983)), pCN40 , pCN60 ^(C. C. Nieto h, Gene, 87, 145(1990)) 
■^pTS1137 m^mf^^tHt^X-^^o ^fc. pME290^(Y. Itohb. Gene, 36. 2 
7(1985)). pNIlll,pNI20C(N. Itohfe, J. Biochem. , 110, 614(1991))t> 

[0105] T->:^W<1^i^—m^^&MX\'i.pWM43 ^(W. Minas Appl. Environ. Mic 
robiol. , 59, 2807(1993)), pKT230. pWHl 266 ^(M. Hunger^, Gene 

, 87. 45(1990)) /&s-<^^—^L-rfijffi-5rtB-e$?So 
[0106] :i^L.xnhntimmm^i^-vh?>n^!^n. mmmmxmm^f^^^t^cx*)^ # 

Sfi. ^^<D^m^mmi^m^^m.i<xmm^w^mi^i-rtntx<^ ^<(Dm^n 

[0107] mm(D^mmtvx}t, Wi^^(Dmm{^m^m\^^hti^i>(Di^}t:<mm^fin^o 



wo 2005/026340 26 PCT/JP2004/012S08 

n->!>, 9^h-^. -^/vh—:^. m^. i^y^ifi^m^j^t'Ti^mm^th^o 
mmmt\^xit.mm'^mfs:^m^t^m-^htittx<. m^it, ^-^y^. ^^=ar;^. 

. v^mm.. mmm.. ^mm.. -^^^r^^^j^. ij}viy^j>., mi& 

^yF*b<«:pH6. 0—9. Oj^g^OfSffl-efc^So 
[0109] i^ai^4'C»3fe^MPQQGDH^^mi-^mft:^-^t?i§^m^C)**^^^b. fij 

. KDTAmcD^y^'-mRxj^wm^i^m^mMii.xGm^-^mtu 7i<im^t\^x 
[0110] ±m(Dx^i:ivxnh^tiGDH^mmm^. m:titmBEmm. mmm. ^ibim 

y^Wilf.\^X,W?v7y^, m-m^^-^h^^^"^—. '<:tl^^^^ti'^h^'7^^—. 
[01 1 1] «aix.f^. ^^TT'y^^ (Sephadex) ^/l^ (:7r/w VT^^:^^) /^if ICJ;^^/^ 
CL-6B (>'T/^-^>^T^^:^i5') ^cO;i77A^ci-H'h^^7^— 
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ib (SDS-PAGE) m Km—<Dy^>}^^^irm^ Km^t^tlX\ i:36S0*bV \ 

[0112] ±m(Dx^i^vxn^titz.mmmm^. mx.immm.i^. *^^^^^^:7'i/-k^ 

0ii5fc^>O^^GOOD(Di^«^R-Cfe^9, tgdj^Xh. PIPES, MES^)b<fiMOPS)^» 

[0113] ^^m(D^^^i^^<i^m<Dmj^:ffm\'i. #^^:ps^$i^>'^v^^^ sxn^^irxo^ 

nsformerMutagenesis Kit;Clonetech$^, EXOIII/Mimg Bean 
Deletion Kit ; Stratagenej^, QuickChange Site Directed Mutagenesis 
Kit ; Stratagenei^/^^) O^ffl . ^tt^Ky ^^^^^i^l^lfe (PGR) (OMm i)^ 

[0114] :^mmX\'i. gB^JS^lf;i^$tl/^PQQGDH(D76<£. 167^. 168^, 169^, 
170^*3J;tj?245^1;:*SU ^<DT^y^«mfls:^f^^bfci^r^, S«#Stt:6S 
3fi:#$tl.fcPQQGDHgSc^flc^#5rt;&5-r*#fc:„ m'R<mmm^m\^X\±^ Q76K, 
Q168A, A170P, E245D, (Q168A+L169G+E2 45D), (Q168A 
+ L169P+E245D), (Q168S + L169S), (Q168A + H69D), ( 
Q168S + E245D), (Q168S + L169E), (Q168A + L169G), ( 
Q168S + L169P), (Q168A + L169A), (Q168A + L169C). ( 
Q168A + L169E), (Q168A + L169K), (Q168A + L169M). ( 
Q168A + L169N). (Q168A + L169P), (Q168A + L169S) jSj; 
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XJ^ (Q168A + L169T);65#(C^^LV\ 
[0115] ^^m-Vi-i. mn^^HZ.^^tl^PQQGTDH(D2(m. 76^. 168^. 16 

20E. (K89E + K300R), Q168A, (Q168A + L 
169D), (Q168S + L169S), (Q168S + L169E), (Q168S + LI 
69P), (Q168A + L169G), Q168D, Q168E, Q168F, Q168G, 
Q168H, Q168M, Q168P, Q168S, Q168W, Q168Y, (Q168A + 
L169A), (Q168A + L169C). (Q168A + L169E), (Q168A + 
L169F), (Q168A + L169H), (Q168A + L169K), (Q 
168A + L169N), (Q168A + L169P), (Q168A + L169Q), (Q 
168A + L169R), (Q168A + L169T), (Q168A + L169Y), (Ql 
68A+L169G+E245D), (Q168A+L169P+E245D) RXIQ246U(DWM 

[0116] *>6V^^*. :*:^ig-et*. SE^J#-§-l(J:^$tt5PQQGDH074^a, 146^3^. 168^ 
. 169^. 170|i. 245iiLRXf342m^mn\^. ^(DT\/mm^W^i¥0.\-^tlt^^ 

D74V, M342I, M342V, M342P, M342A, S146A. Q168A. L169P, A170 
A170M, A170I, A170F. (S146A+A170L) , (Q168A+L169P+A170 
L). (S146A+A170M), (Q168A+L169P+A170M) , (S146A+Q168A+ 
L169P+A170L), (S146A+Q168A+L169P+A170M). (Q168A+L169 
P+A170L+E245D), (Q168A+L169P+A170M+E245D). (S146A+M 
3421), (Q168A+L169P+A170L+M342I). (Q168A+L169P+A170M 
+M342I). (S146A+M342V), (Q168A+L169P+A170L+M342V), (Q 
168A+L169P+A170M+M342V). (S146A+M342P), (Q168A+L169 
P+A170L+M342P), (Q168A+L169P+A170M+M342P), (S146A+ 
M342A), (Q168A+L169P+A170L + M342A), (Q168A+L169P+A17 
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0M+M342A), (D74V+S146A), (D74V+Q168A+L169P+A170L) . ( 
D74V+Q168A+L169P+A170M) . (Q168A+L169P+A170L+E245D 
+M342I), (Q168A+L169P+A170M+E245D+M342I). (Q168A+L1 
69P+A170L + E245D+M342V) , (Q168A+L169P+A170M + E245D+ 
M342V), (Q168A+L169P+A170L+E245D+M342A), (Q168A+L16 
9P+A170M+E245D+M342A) ;dS«^{C0*bV ^o 

[0117] ^^^ly^^^mi^. mm7i<^mm. mmm^) . ww^mti:tm^ (D^m^t 

^^bilfmfcia*fcfi2aiEJL_h(D>fk'^<^ jo J;U« (2) T )V':r^-^^^^^\jh^Z.h 

[0120] w^wm^^m \z.^\ ^T«. PQQGDH-^#»«, mn(T:>mmz.i.ox\,Wii 
m'^nm5-5o%(mmit)(D^mx0mKm^^hfh^o mm^m^^n-r 

^t. 100— 2000U/mg0^la■C^JgMV^bt^So 
[0121] T:^<7^:y^, ^/l-^^^m. a —^WfV^fVm.. T^-=m.. mi- a — -Jrh^/vra 
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[0122] ^m^MmmmkL-xtimmM^ti^h<Dx-nfj:\^-d^. hv:^mmm. vi^mm. 
mm. ^^mmmm. GooDmmm^j^t'-^^mifhti^o ^mw^^ophj^s. 0-9. 

*L<}io. 1— 30% mMit)(Diimx^m^Mo 

[0123] mmX^^T/l^y'V^tl.Xl^. ^skmT/}^y^> (BSA) , m &T/^^y^:y (OVA) 
0% . J;«90*L<}i5-7O% (mSlt) (Di^fflT'^ffl^tl^o 

[0124] mmmat. ^him<D^M^tmti:if^pQQGm(DRmimi^m\^mm^R\^ 

mfife^^-*5V^T. 1 x 10-4— 1 x lO-2M-e35§;i^ 

[0126] ;!&/Vi^!^A-i':^v*/cr*;i&/i^>l>Al&^W$-fr;5ri:l;iiS^je>fk^m ^/^^ 

i:mi^>ib^hfi^mii^hm^^fhfz.T^/m<o^^m-x. o. oi— o. 2m»%-efc5 
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[0129] mmMtvxi^^ mm<Dh(Di!)mm^ti. m^. m0.m(DpH^5-'iot'r^h<Di!it 
[0130] mm(D7i<,m&mma'i. ^^mK^m(Dm^. m^it^mf^i^m. ^mim. m 

[0131] ^mmi-i. WF^feMot°i3ndryy^^3{^y>-fife#'|4i^/k=i— ;^7='tKny-^-if (PQQ 
[0132] ;^i:^BJ (c^oV ^-Cf*il^Toe>!r (D;^ifetcj;«9i^/U=i— ;^^ay^-rs^^/&5-C#So 

[0133] 

f^^/c. ^jc^P^ (cei&5^^MPQQGDH^ffl V 
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S^^;iS-t?t§„ f^ffl«ai:LT:4c|SK<D8fe^MPQQGDH$r@^^bUfcma^^fflv ^ 
[0135] t•13u^r7yv^/>^#tt^//^=I-:^J|5i7K^^^^^M:^-•fe>'i^-^r:fflv^S#^. 

[0136] ^T. :*:^K^^J6«»Jt;iS-^#J:«9PJ»a(e:^eg'rSo 

[0137] ^it^ji :vQQm^'i^^^^^^—^mJi^m^mm.^^(om^-:f'7:^^V(Dmwk 
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Bluescript SK (-) (D-^;V'^^vi—:=-l>^^UWJi^T''y:^V^^^^ — y<f>-^:/^ (Aci 
netobacter baumannu) NCIMBl 1 5 1 7^ S 5fe<^PQQ^#tt^/W=i— ^^HJ^tK 

[0138] mMm2 : ^mmpQQi^^i^^/>=i—^mjkmmm(Df^m 

K^SiJl. QtiickChangeTM Site-Directed Mutagenesis Kit(STElATAG 
PNPG5M1) ?f^#bfCo 

<Di?'/Vi5'^^3ii5i^/ViJ^^>'^tca^$tbfc^MMPQQ*fe#14i5^/V3--;^ilJi.;!K^^^ 
Ki-5mJ$lx.:r^;^^K (pNPG5M2) Srlfe#b:rc„ 

Ki-sm«^;t:7'7;^?K (pnpgsms) ^5t#b/co 

pNPG5^ia^J#-^6lB^<D'^^;ry=i'p?i^1/:^^mtJ?:itT.^+BM6<J^^-a^^:^y=^ 

©i5^/Wi5'^:^dS7«^:^^::^tcgia$tbfc^^MPQQ^fe#i4:^^/V3-;^flJbK^#^^ 
Ki-5miax.:/7;^5K (pnpg5M4) tr^#bfco 

pNPG5^gH^J#-^7iB^<7)-g'^:;ry=?^i^W:r^KJttJ«CltL^lBM6<J'fc-^fife:^-y=^ 
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-Ki-smia^>^7;^^K (pNPG5M5) ^mni^tio 
h'-r^mm^z^^y^^h' (pnfgsms) mmuto 

^^=-Ki-Smt$l^>^7^^K (PNPG5M7) tr^#bfCo 

H S Oi//Vi5'^^^;dSy^y^(j:gia$nfc^MSPQQ^fe#i4i5^/W3-;^m7Km^^^ 
3— K«mmx.>^7::^5K (pNPG5M8) ^®l#L:^ 
pNPG5i:gB^J#-^ll|Sa<^'^fife:^-y=^p?i5'l/:^^mt;^^tvi:+B«6<)'fe'a'^:^^ 

# S (Di//Vi5'^>';dST7^>'{c:gii$ti.fc^MMPQQ^fe#tti//V3— ;^fl5i;*c^^^ 
;S:=i— Ki-;5j^ife^:/7;:<.5K (pNPG5M9) Sr^#LfCo 
pNPG5^gB^J##22lB^(0'^fife:^y=f3?iJ'l^:^^KS.T^:itt^+B^i6^''^'^^:^y 

S<Dy>^>';6S>//i.^^^l^(cg^$tbfc^^MPQQ^fe#i4i^/w=i--;^|{bK^^^^ 
^-KfSmmx.T'^^^K (pNPGSMlO) ^^#bfCo 
pNPG5i:gB^J#-i-23fB«^0'a'^!fe;^-y=fp?i5'W^^mtJ«:ini:t@«6^^^'a-fife:^y 

=-K-r'5miax.^7;^^K^^#LfCoHtcr(^>^7^$K^gB^J#-i-24sSm<©'^^ 
:e-y=f5?i?'V^:^^K:Rt;«rtu^ffiffi6<)J5^'a'^!fe:^y=*'5?i?'l^:^^KSr^l^. -hlE^^fe^l^ 
#{CLTiB^J#-^lfES(7)T^yM^J<^89# g <Dy 300# 
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-K«mt^l^^7>^^K (pNPGSMl 1) ^^#bfcc 

^^3— Ki-smiS^;t>^^;^5:K (pnpg5m12) ^imuto 
^fe#i4i//V3-;^J3JbK^^m<lr3-Kt--5m^x.>^7;^^K(pNPG5Mi3)^^^ 

UMPQa^^lit^/va— ;^flJi7Km^m^=3-K-r5m^x.^^:^5:K(pNPG5Mi4 
pNPG5^iB^J#-^66|Em<^^^!fe^y=fp?i5^l/^^^K^t;5^n^ffi«6<J^j:'g-fife:^y 

# @ (Oi5^/W;?5::x>6S-felJi^{C. 169# g (Dx:i^-»7i^^/V^^>mi^m^^tltl^M^ 
PQQ^^tti/yVa— ;^IJi7K^^m^='— K-r^mifeXL>^7:^5K(pNPG5M15)^ 

pNPG5i:ia^J#-^67lE*fe<7)'^fife:*-y=f5?^l^;r^KS.t;«rtb^=l=iffi6<J?'i'a'^;^y 

# g (Di//Vi5'5:^;55iry>{e:. 169# g <Du4->l^7!)^^vi]}:yizm^^tlti^M^PQ 
Q^W^^/i^=i-:^SilL^mmm^=^-V-r^m.^PLyy7s^h* (pNPG5M16) Sr^# 

pNPG5tmmm'^68mm(D^^:tV=fp^ii^^^:t^h'RXJ^^tltm^^^j:^^:t]) 
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QkQl^^'^if;V:=i—7smmn%^^—Y'^^m^7C:t77^^Y (pNPGSMI?) 

pNPG5, pNPGSMl. PNPG5M2, pNPG5M3. pNPG5M4. pNPG5M5. p 
NPG5M6, PNPG5M7, pNPG5M8. pNPG5M9, pNPGSMlO. pNPGSMll 
, PNPG5M12. PNPG5M13, pNPG5M14^ pNPG5M15, pNPG5M16, pNP 
G5M1 7(^#m^X.^^;^5K-e:K:mm=i>'t:°7'i^h"fe/^ {.^-y^^)\ir • =jy— JM109 

[0139] mrnms i^^—h'^'i-;^mmmx-mMv^^m^^i^i$'—<Dmm 

IIM^j2-^#fcmiS^;t>^7;^^KpNPG5Ml(^DNA5 fi gSr^lJ^^^BamHIiSj; 

ititfeT-fU^^^glLl^Co ^ilLfcDNA^BamHI*Dj;tmioI-e§]ifLfcpTM33 
(1 u g)^^T4DNAy;^f— ^1^^T-16*C. le^^^^S:^-^. DNA^^JSbfCo 51 

#e>tvfc^^:/7>^5KtrpNPG6Ml^^^byto 

pNPG5. PNPG5M2. pNPG5M3. pNPG5M4, pNPG5M5, pNPG5M6. p 
NPG5M7, PNPG5M8, pNPG5M9, pNPGSMlO, pNPGSMll, pNPGSMI 
2, PNPG5M13, PNPG5M14, pNPG5M15, pNPG5M16, pNPG5M17<D# 

fc^^^^;^5K^tV^tVpNPG6. PNPG6M2, pNPG6M3, pNPG6M4. pNP 
G6M5, PNPG6M6, pNPG6M7, pNPG6M8, pNPG6M9, pNPG6M10, pN 
PG6M11, PNPG6M12, pNPG6M13, pNPG6M14, pNPG6M15. pNPG6 
M16, pNPG6M17i:#^Lfc:o 

[0140] ^iife^j4 : ^>^-h^^-r:^mmmmmm^^(Di^m 

v-^x— K^'^;^-7'^i?'TE3493 (t»Xi9F^12298-^) ^LBG^fl&(LBi^«&+0. 
3%i/y-fen— /V)-C30'C, le^ra^^U ji'L^:$>llil(12. OOOrpm. 10^m)iCX^ 

«(pH7. 0)8mL^MK.. mi^^mMUto SSi^>L^^^(l2. OOOrpm. lO^^P^ 
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^_^D->^Sr^tp5mMK-y>^^M«?g(pH7. 0)0. 4inl^;!jnx.. Mi^^mmi^fc 

o 

pNPG6, PNPG6M2, pNPG6M3, pNPG6M4. pNPG6M5, pNPG6M6. pN 
PG6M7, PNPG6M8, pNPG6M9, pNPG6M10, pNPG6Mll. pNPG6M12 
. PNPG6M13, PNPG6M14, pNPG6M15, pNPG6M16, pNPG6M17(D# 

o 

[0141] u.mm 

D-^/V3— ;;^+PMS+PQQGDH ^ D-:?^/^^/-!, 5-7^^1^ + PMS(re 
d) 

2PMS(red) + NTB ^ 2PMS + i^Jfc/Wif^- 

:7a:^i;?>'^bi^/V:73:~h(PMS) (red) i'lX^^h^Th7y^Vt7M^Zf/]^—0>iTB)(D 

o 

PQQGDH<D^^»^V >5o 

(3);^ife 

A. D-^/Vn— >^^?g:0. 5M(0. 9g D-iJ^/Va— J^(5>^»180. 16)/^10ml 
H20) 

B. PIPES-NaOH^W?^, pH6. 5: 50mM(60mL<7)7K4'{^:SSI^bfcl. 51g 
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(DPIPES(:^^*302. 36)Sr, 5N NaOHlil^^U 2. 2ml<Z>10% Triton X- 
100iSrADx.5o 5N NaOH^S:fflV^-C25t:-epHt:6. 5±0. OStCfaigU 7i<i^lMK.X 
lOOmlirbfCo ) 

C. PMS^m-.S. OhiMO. 19Ing(D:7ai■:^v?:/p<hi^-/^^3i— h(:9-^^i817. 65) 
/10mlH2O) 

D. NTB^:6. 6mM(53. 96mg(D— hnxh^y'yi^-^:^/^— (^^4817. 65) 
/10mlH2O) 

E. mM^M^ilmM. CaC12, 0. 1% Triton X-100, 0. 1% BSA^-^tf 
50mM PIPES-NaOHi^»?g(pH6. 5) 

1. 8ml T>-^/^^=l—^mm (A) 

24. 6ml PIPES-NaOHiSi»?K(pH6. 5) (B) 
2. 0ml PMS^^ (C) 
1. 0ml NTB^?^ (D) 

[0142] [^1] 









PIPES m 






42 mM 








30 mM 


PMS 






0. 20mM 


NTB 






0. 22mM 



[0143] 3. OnA(DRmmi^m^UmW (Zfy^^^y^m iCAtl. 37X:-V5^m^mMMl. 
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U/'ml={ AOD/min(AOD7^;^h- AODT/^i^^) XVtXdf}/(20. 1X1.0 

XVs) 

U/'mg= (U/ml) X 1/C 

Vt:i^t^^:a(3. 1ml) 

Vs:1h:^/Vf|c^(l. Oml) 

20. 1 : >^/}^7Wif >'(7)l/25:y^/^^^^S^^^^ 

1. 0:3tj^S(cni) 

C:m^^<Dm^M&(c mg/^ml) 
[0144] ^n^^m**]^^*(^^»l;^lfe(:*:^f*^m«rtll-14{C(D^jgffl) 

SOOmlOTerrific broth^2L^^P 77^3 1^1^ 121^:. 20^^^:^— 

icmMVfCo :^(DmMi^lOO n g/'ml<D;:^hW>^hW-»'tr^tl'PYj^«&r*^«)30 

24^P^J§*Ufci/3.— K^-^^- >^^^TE3493 (pNPG6Ml) (DJ^^?^^5ml 
giaU. 30^T*40^P^3i^^^^^*bfCo i#*i^TNFOPQQ^fe#tii^/V=i->^ 
J!Ji7k3!l#^^tt«. HlifE?Sttaa^J^*5VNT. i#li?glml^/ct);^120U/'ml-t?fe 

7:7^— («IJ;«55>?SI'J^<iiL'fCo ]SfeV^-elOmM PIPES-NaOHi^»^S(pH6. 5)-C 
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p-DEAE (T-^->-yA-:7x/v-h'v^t) -{:ti^^^:fjyJ>^^^'^h^y 

pNPG6, PNPG6M2, pNPG6M3. pNPG6M4. pNPG6M5. pNPG6M6. p 
NPG6M7, pNPG6M8, pNPG6M9. pNPG6M10, pNPG6Mll, pNPG6Ml 
2, pNPG6M13, PNPG6M14, pNPG6M15, pNPG6M16, pNPG6M17{3:J; 

[0145] KmU<DmM 

mKm^^^.^/i-=^-:^i^M'r^Kmm<DmmmmmMmm^m\i^'^xmmi. 

[0146] mm^mm^^nmmmi-i4{z(D?^mm) 

±m<Df^\^m'^:^mKm^\ pQQGDH<D^i4^ay^bfc„ ^^u=='-^^mnm 

Mi^fco '^^^^h—:^^mM^mtvfcm^<Dm.7Kmmmfsm^^\^xit^ o. smo 

[0147] |^^^14<7>Sy5t 

^SPQQGDH^^^^iS5U/mUM»?g(lmM CaCI2, l^M PQQ^r-^ 
tflOmM PIPES-NaOH(pH6. 5) ^X*W:WV. Sa'CXmi^M^O^m^^^^ 

[0148] SiSpHOay^ 
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0.22% Triton-XlOO^tf SOmMy^-^^MWMCpHS. 0— 8. 0) . 0. 22% 
Triton-XlOOtr^tfSOmM mW^m^ipUS. 0—6. 0).0. 22% Triton- 
X100%^tf50mM PIPES-NaOHi^®?^(pH6. 0— 7. 0).0. 22% Triton- 

XlOO^^-^tfSOmM 

hv:^m^mm(.pu7. 0-9. o)^xmmmi±^m'M\^tio ^smtriaiic^i-o 

14 (U/mL) /A280nm<7)®^5feS (ABS) X^^^^tl^o *fc. Km (Mai) -^/Vh 
— ;^lC^i-6Kmfit (mM) Km(Glc) i//V=i— ^lcM-f-;5Km{e(mM) ^-^ 

[0149] [^2] 



A 




tfc;S14 




Km(Mal) 


Km(Glc) 






Q76N 


49 


66% 


13.6 


3.1 


6.4 


49.1% 


Q76E 


36 


68% 


13.6 


3.7 


5.6 


42.5% 


Q76T 


32 


84% 


10.3 


2.5 


6.4 


49.0% 


Q76M 


108 


81% 


8.7 


2.2 


6.4 


55.3% 


Q76G 


32 


84% 


10.6 


2.2 


6.4 


58.5% 


Q76K 


84 


32% 


29.9 


7.9 


6.8 


48.4% 


Q168I 


231 


69% 


11.9 


5.3 


6.8 


27.3% 


Q168V 


377 


71% 


13 


6.4 


6.4 


32.2% 


Q168A 


333 


37% 


35.3 


10.4 


6.4 


59.2% 




1469 


103% 


4.1 


6.5 


6,4 


46.7% 


B 


















K20E 


924 


105% 








49.7% 


Q76M 


108 


81% 








52.3% 


Q76G 


32 


84% 








55.1% 


K89E + K300R 


1038 


81% 








58.8% 


Q168A 


333 


37% 








55.8% 


Q246H 


686 


192% 








82.2% 


Q168S+L1 69S 


288 


33% 








73.0% 


Q168A+L169D 


106 


18% 








78.8% 


Q168S+L169E 


270 


19% 








47.0% 


Q168S+L169P 


460 


25% 








47.2% 


Q168A+L169G 


170 


18% 








78.3% 




1469 


103% 








43.4% 



[0150] Q76K<D^/l^=i—:7.^m^(Dmm 

0. 45UXixA(DQ76K%:^AytcrmRmmM^mm^ti 
50mM PIPES-NaOHi^W^K(pH6. 5) 
ImM CaC12 
O. 22% Triton-XlOO 
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0. 4mM PMS 

0. 26mM wST-i(:^mi^Thvy^V^J>m.. l^ti'Tb^^BrM) 
[0151] ^5^/^=1— >^»<^ffl!I^;^fe 

[0152] Q76KO-^yl^h— ;^f^^tiO|im 

0. 45U/mlOQ76KSr^A/^TfBHffi:^lll^miEb^ 
50mM PIPES-NaOH)^W?^(pH6. 5) 
ImM CaC12 
0. 22% Triton-XlOO 
0. 4mM PMS 

0. 26mM WST-1 (i^t>ft;^^^^) 
i^:/>^/^ibT^^100mg/dl^/c^*300mg/dIOi//^=I— ;5?.{C0, 120, 
240, SeOmg/dlO-^/l^h— ;^^±^-^b^ci^^5p#LfCo -bIB. ;^*<D 

>^;Sr^*jfeVnOOmg/dl^/W=«— ^^^g^lOO^U. >^{C100nig/dl 

^*/<CV >300nig/dl://W=3— ;^^^i:100i:U. ^—::^\Z.300ms/^dl(Di!f/V=i— 

[0153] Q76E<D-^/Vh— >^f^ffltt(D?fS^ 
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[0154] Q168V(D-^/^^h—:^i¥mi^(Dmm 

mn. 0. 35uymi(Dm^xm^ui.fco "^^^msiz^-t^ 

[0155] Q168AO-r/H>— ;^f^ffl14(D«S^ 

[0156] m&mm(D-^^uh—y^i^m^<Dmm 

05, 136, E|7i«9, Q76K. Q76E. Q168V^U?Q168A}*if^M^^ 

[0158] [^3] 







K 0 D Dash 


D N A/K'J ^--tf (2. 5U//il) 


1 . 


0 u 1 


■T >^ U— h D N A 




1 . 


0 u 1 




- (iH5lJS^ 1 2 ICIHK) 


2 . 


5 U 1 




(i39J#-^ 1 SCllBig) 


2 . 


5 1 


IOX buffe 


r 


5 . 


0 // 1 


2mM dNTPs 




5 . 


OU 1 


H 2 0 




3 3 


. 0 ju 1 



[0159] nhtitimm9-(^9v-^±mmBH5 a i::mwm^u mm^fitc^=^vi=^—^ 

180 n l/weU(DLBi§J4& (100 ^ g/ml<?3T>t°v'y^t26 n M<DPQQSr^tf ) 0:9- 
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m^vfc^.mMmi2ooorpm. io^m^n^\ ±m^mu\^fco mu\^tc±m^ 

[0160] [^4] 
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N167E+Q168G+L169T 


6 4% 


N167S+0168N+L169R 


8 0% 


Q168G+L169T 


4 2% 


N167G+Q168S+L169Y 


5 5% 


m67L+Q168S+L169G 


4 5% 


N1 67G+01 68S+L1 69S-^L1 74F+K49N 


3 9% 


Q168N+L169N+S189R 


5 1 % 


N1 67E+Q1 68G+L1 69A+S1 89G 


5 8% 


N167G+Q168R+L169A 


6 6% 


N167S+Q168G+L169A 


4 8% 


N167G+Q168V+L169S 


4 2% 


N167S+Q168V+L169S 


7 1 % 


N167T+0168I+L169G 


4 2% 


N167G+Q168W-^L169N 


7 2% 


N167G+Q168S+L169N 


5 0% 


N167G+Q168S+L169V 


3 6% 


Q168R+L169C 


2 9% 


N167S+Q168L+L169G 


4 1 % 


0168C-«-L169S 


3 3% 


N167T+Q168N+L169K 


6 8% 


N167G+Q168T+L169A+S207C 


2 4% 


N167A+0168A+L169P 


6 3% 


N167G+Q168S+L169G 


3 4% 


N167G+Q168G 


4 6% 


N167G+Q168D+L169K 


3 5% 


0168P+L169G 


2 3% 


N167G+Q168N+L169S 


5 9% 


Q168S+L169G 


2 2% 


N1 881 +1349$ 


6 4% 


N1 67G+Q1 68G+L1 69A+F21 5Y 


3 2% 


N167G-HQ168T+L169G 


2 8% 


0168G^L169V 


4 3% 


N167G+Q168V+L169T 


4 3% 


N167E+Q168N+L169A 


5 2% 


Q168R+L169A 


7 2% 


N167G+Q168R 


2 3% 


N167G-K)168T 


6 9% 


N167G+Q168T+L169Q 


7 2% 


01681+L169G-'K300T 


2 4% 


N167G+Q168A 


3 3% 


N167T+Q168L+L169K 


6 3% 


N167M+Q168Y+L169G 


6 0% 


N167E+Q168S 


3 2% 


Nl 67G+01 68T+L1 69V+S1 89G 


4 2% 


N167G+Q168G+L169C 


3 7% 


N167G+Q168K+L169D 


4 1 % 


Q168A-I-L169D 


1 6% 


Q168S+E245D 


2 9% 


Q168S+L169S 


2 6% 


A351T 


7 4% 


N167S-K)168S+L169S 


5 1 % 


0168I+L169Q 


5 1 % 


N167A+0168S+L169S 


4 0% 


Q168A 


3 5% 


Q168S-«-L169P 


2 0% 


Q168A+L169G 


1 6% 


Q168S+L169E 


1 5% 







[0161] mmi^vx67-e9mi^i^^r7—\^^^v^-r—:mmm^i4icmm. y/^— ;^^^-r 

leiClE^, y^^— ^^T'^-r-s'— :iE3?lJ#-^17tc:ia^^^ffl), 341-343^^ (>^;j-!7 
9K^m^^m) {Ct>^^^AbfCo *fc. 428i:429(7;^-'7— K:7^^-r-^— riH^JS 

■^20icmm. y/^— ^T'^-Y'v- :iH^j#-^2i iciam^^^) or^t^if a^^^^c 

o 
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[0162] [^5] 



67-69M« 










P67K+E68K 


79% 


P67R+E68R+I69C 


80% 


P67D+E68T+E69C 


60% 






129-1 31$I 




•7;n — X 






E 1 29 R+Kl 30 G+P 1 3 1 G 


73% 


E129Q+K130T+P131R 


80% 




67% 


E 1 29A+K1 30R+P 1 3 1 K 


70% 


341-343^ 




■^M — X 






E341L+M342P+A343R 


80% 


E341S+M342I 


80% 


A343I 


45% 


E341P+M342V+A343C 


50% 


E341P+M342V+A343R 


76% 


E341L+M342R+A343N 


51% 


428i:429(D 










L 


73% 


A 


71% 


K 


79% 







[0163] :itt^<D5*>. -^/vh— ;=^tJ:*J-t-5f^ffli4;5S;>ct^<{£-ir^XVN5^m#:?r^^(Qi6 

8S+E245D. Q168A+L169D, Q168S+L169S. Q168S+L169E, Q168A 
+L169G. Q168S+L169P)U ^tbb(D^M#:>5»^e):7^7>^^K^|*mU MMmS 

[0164] [^6] 



urn 






Km (Mai) 


Km(GI c) 




Q168S+E245D 


7 1 4 


29% 


2 4. 3 


1 4. 4 


5 5. 5% 


Q168A-M.169D 


1 0 6 


18% 


6 5.9 


2 0.8 


8 9. 4% 


Q168S-H.169S 


2 8 8 


33% 


5 5. 1 


1 4. 4 


8 3. 9% 


Q168S-M.169P 


4 6 0 


25% 


8 7. 1 


2 4. 1 


7 6. 3% 


Q168A+L169G 


1 7 0 


18% 


6 0.4 


1 8. 6 


8 9. 5% 


Q168S+L169E 


2 7 0 


19% 


7 O. 7 


8. 9 


6 3. 3% 


Q168A 


3 1 3 


43% 






6 4. 4% 




14 6 9 


110% 






5 9. 8% 



[0165] mmme iQies^^comm^^^mMwmi^^^Dm^ 

mMm5KmM<D:^mz.m]:^X. qieSC, Q168D, Q168E, Q168F, Q168G 
, Q168H, Q168K, Q168L. Q168M, Q168N, Q168P, Q168R, Q168S, Q 
168T. Q168W. Q168Y(D^^^i^^mm\^tCo #^M^*:(OpSSl^C'|^ffiUfc>^7 
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o 

[0166] [^7] 







U/<— X 


Q 1 6 8 C 


ws.mm^- 2 2 


iE^iJ||-§-2 3 


Q 1 6 8 D 


iE5iJI|-^2 2 


IB^iJ 11-^2 4 


Q 1 6 8 E 


iE^iJ#-§-2 2 


iE^iJ#-§-2 5 


Q 1 6 8 F 


lE^iJI|-§-2 2 


iB^lJS^2 6 


Q 1 6 8 G 


1B?|J#^2 2 


ifi^iJS-§-2 7 


Q 1 6 8 H 


iB^iJ#-^ 2 2 


iS^lJ#^2 8 


Q 1 6 8 K 


iB^iJ#-^ 2 2 


iE^lJ#-§-2 9 


Q 1 6 8 L 


ifi^lJ#-§- 2 2 


iB^iJ#-^3 0 


Q 1 6 9M 


iE^lJ#-^ 2 2 


iE$fiJ#-§-3 1 


Q 1 6 8 N 


iB^iJ#-§-2 2 


lB^iJ§-^3 2 


Q 1 6 8 P 


lE^lJH-^ 2 2 


ifi^lJI|-§-3 3 


Q 1 6 8 R 


iB?iJ#-§-2 2 


lH^«J#-§-3 4 


Q 1 6 8 S 


iB^iJ#-§-2 2 




Q 1 6 8 T 


iB5iJ#-§-2 2 


iE5iJ#-^3 6 


Q 1 6 8W 


iE?iJS-^2 2 


iH^iJ#-^3 7 


Q 1 6 8 Y 


lE^lJ^-^- 2 2 


iB^iJ#-§-3 8 



[0167] [^8] 
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"7 ;u h — X 




■7 ;u h — X 


Q 1 6 8 C 


5 4 % 


Q 1 6 9 M 


6 4 % 


Q 1 6 8 D 


2 9 % 


Q 1 6 8 N 


8 2 % 


Q 1 6 8 E 


3 6 % 


Q 1 6 8 P 


1 0 3 % 


Q 1 6 8 F 


4 3 % 


Q 1 6 8 R 


3 6 % 


Q 1 6 8 G 


4 6 % 


Q 1 6 8 S 


6 0 % 


Q 1 6 8 H 


5 5 % 


Q 1 6 8 T 


9 4 % 


Q 1 6 8 K 


8 3 % 


Q 1 6 8W 


8 7 % 


Q 1 6 8 L 


9 2 % 


Q 1 6 8 Y 


9 3 % 


if 


1 0 4 % 







[0168] [^9] 



MM 






Km (Mai) 


Km(GI c ) 




Q 1 6 8 C 


55 


5 8 % 


20.4 


10. 7 


18. 2% 


Q 1 6 8 D 


102 


4 6 % 


27.4 




61.4% 


Q 1 6 8 E 


110 


5 1 % 


4. 7 


8. 6 


75.4% 


Q 1 6 8 F 


137 


5 2 % 


36.4 


10. 3 


55. 5% 


Q 1 6 8 G 


667 


7 8 % 


11. 1 




78. 7% 


Q 1 6 8 H 


486 


5 8 % 


10. 2 


5. 4 


76. 0% 


Q 1 6 8 K 


5 


8 0 % 


9.6 


2. 2 




Q 1 6 8 L 


110 


9 6 % 


8. 6 


4. 3 


37. 1% 


Q 1 6 9 M 


190 


6 8 % 


22. 7 


5. 3 


78.4% 


Q 1 6 8 N 


68 


9 3 % 


3. 6 


4. 1 




Q 1 6 8 P 


128 


1 0 6 % 


3. 5 


5. 1 


82. 3% 


Q 1 6 8 R 


57 


6 0 % 


18.4 


3. 8 


32. 9% 


Q 1 6 8 S 


483 


8 1 % 


12. 5 


3. 7 


80. 1% 


Q 1 6 8 T 


11 


1 0 3 % 


15.0 


6. 9 




Q 1 6 8 W 


287 


9 6 % 


5. 3 


3. 2 


59.2% 


Q 1 6 8 Y 


297 


9 9 % 


12. 1 


6. 9 


100. 0% 




1285 


1 0 6 % 


3.8 


6.3 


52. 2% 



[0169] mmm? Li69U^(D^m^^^mnwMi^^(Dmm 
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MMM2iZ.mM.<D:^mcm\:^X. L169A. L169V, L169H. L169Y. L169K, 
L169D, L169S. L169N, L169G, L169C(D^mMi^^mMUto 

[0170] [^10] 









L 1 6 9 A 


iB5iJ#-^3 9 




L 1 6 9 V 


iB5iJ#-^4 0 


iE9iJs-^4 0 t^Btae<J'ti:^l*?^'J =r5?<7 1^:1-5^ k 


L 1 6 9 Y 


iH9JS-^4 1 




L 1 6 9 H 


iBfiJS-^4 2 




L 1 6 9 K 


BS5iJS-^4 3 




L 1 6 9 D 


iBfiJS-^4 4 


iB5iJ»#4 4 tffiffia«inf^Ji!c:l-'J zT^^ l^;!"^ K 


L 1 6 9 S 


iB5lJS-^4 5 


lH5lJ#-l-4 5 t*g*«6<]^C^fi£:i-U zfJ?-^ h* 


L 1 6 9 N 


iS5lJ#-^4 6 


iE5iJ##4 6 t^mi^tji'^fSLyt-'J zf:5?>7 K 


L 1 6 9 G 


iH5iJS-^4 7 


iH5iJS#4 7 tmm^^d:-^S^:tU K 


L 1 6 9 C 


i29iJS-^4 8 





[0171] [*11] 









h — 


L 1 6 9 A 


59% 


L 1 6 9 D 


3 8% 


L 1 6 9 V 


7 8% 


L 1 6 9 S 


5 7% 


L 1 6 9 Y 


10 7% 


L 1 6 9 N 


7 4% 


L 1 6 9 H 


8 5% 


L 1 6 9G 


4 8% 


L 1 6 9 K 


6 0% 


L 1 6 9 C 


5 7% 




9 7% 







[0172] ^J6^J8 :Q168A^M^*:{-*ft-SL169laJ<&<^^Mom^'g-^3-^{ca;:5SM#M 
lli£^J5(e:|B^O;^jfe{c2pCT. Q168A+L169A, Q168A+L169C. Q168A 
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+L169E. Q168A+L169F, Q168A+L169H, Q168A+L169I, Q168A+ 
L169K, Q168A+L169M, Q168A+L169N, Q168A+L169P, Q168A+L 
169Q. Q168A+L169R, Q168A+L169S, Q168A+L169T, Q168A+L1 

69V, Q168A+L169W, Q168A+L169Y(Z)^lgM#:^|^®lLfCo ^mMW^<D 

A280nm<7)®^7fe^ -C^^tl^o 
[0173] [^12] 







'J/\*— X 


Q168A-H.169A 


mmm^^ 2 


BB$IJ»-^4 9 


Q168A-H.169C 


iB9ilf|-^i 2 


iBJlJ*-^ 5 0 


Q168A+L169E 


mmm^^ 2 


iB5IJ»# 5 1 


Q168A+L169F 


iH5iJ»-^l 2 


ie5iJ## 5 2 


Q168A+L169H 


mm§k^^ 2 


iB$iJS# 5 3 


Q168A-fL169l 


iE5iJ»-^1 2 


iBJIJH-^ 5 4 


01 68A-M.169K 


2 


iB5>JS^ 5 5 


Q168A-H.169M 


iB$IJfl^ 1 2 


6 


Q168A-H.169N 


BB5I1S-^1 2 


iE$»Jf|# 5 7 


01 68A+L169P 


BE5IJS-^1 2 


iBM## 5 8 


0168A-M.169Q 


fiB$«J«-^1 2 


IB^IJS-^ 5 9 


0168A-H.169R 


ie5"lS^l 2 


m^m^Q 0 


Q168A-H.169S 


iSMS-^l 2 


iB5>JS-^6 1 


0168A+L169T 


iH5ilS-^1 2 


iB$iJS-^6 2 


01 68A4L169V 


BB5>JS^ 1 2 


IB^iJU-^e 3 


01 68A-fL169W 


g25>JMl 2 


M^m^e 4 


01 68A-fL169Y 


IB^lJU-^l 2 


gB51JS-^6 5 



[0174] [^13] 
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■7;U 1 


Q168A-M.169A 


1 9% 


0168A-H.169P 


2 4% 


Q168A4L169C 


7% 


0168A-H.1690 


4 2% 


Q1 68A4L169E 


1 7% 


01 68A-M_1 69R 


4 2 % 


Q168A4L16gF 


2 2% 


Q168A-M_169S 


1 4% 


Q1 68A+L1 69H 


2 1 % 


Q168A-H-169T 


2 4% 


Q168A+L169I 


4 3 % 


0168A4L169V 


3 4% 


Q168A+i169K 


2 1 % 


0168A-M.169W 


3 3% 


Q168A-fL169M 


2 2% 


0168A-M.169Y 


3 7% 


Q1 68A4L169N 


1 9% 


MM 


1 0 4% 



[0175] [^14] 









Km (Hal) 


Km(GI c) 




Q168A^169A 


154 


1 9% 


126 


33.0 


86. 2% 


Q168A-M.169C 


63 


1 3% 


103 


35.6 


100. 0% 


Q168A-M-169E 


90 


1 9% 


8.6 


20.4 


100. 0% 


Q168A-M.169F 


138 


2 7% 


44.7 


10.4 


80. 4% 


Q168A-H.169H 


70 


2 7% 


99.2 


15.5 


100. 0% 


Q168A-M.169I 


43 


5 3% 


12.5 


6.0 


28. 7% 


Q168A-H.169K 


129 


2 0% 


20.4 


26. 7 


100. 0% 


Q168A+L169M 


80 


2 3% 


52. 3 


15. 6 




Q168A4L169N 


167 


2 2% 


59. 1 


34. 5 


83. 5% 


Q168A-H.169P 


377 


2 4% 


58.0 


13. 9 


79. 9% 


Q168A-M.169Q 


117 


4 9% 


156.9 


5.4 


100. 0% 


Q168A-H.169R 


32 


4 5% 


59.0 


9. 6 


100. 0% 


Q168A-K.169S 


42 


2 4% 


15. 6 


21. 0 




Q168A-H.169T 


98 


2 3% 


33.5 


15. 2 


83. 7% 


Q168A-H.169V 


41 


2 7% 


49. 1 


24. 7 


40. 4% 


Q168A-M.169W 


91 


3 8% 


63.3 


10.8 


49. 4% 


Q168A+L169Y 


31 


5 2% 


13.6 


11.6 


74. 3% 




1285 


1 0 6% 


3.8 


6. 3 


52. 2% 



[0176] mMm9:Ai7om±<D^Mi^x^mm'^m^^(Dmm 

mMm2icmm.(D:f7m'im\:.X. AITOC.AITOD. A170E, AITOF. A170G, 
A170H, A170K, A170L, A170M, A170N, A170P, A170R, A170S, A17 
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OT. A170W. A170Y. A170V, A170I. A170QO#^M^*^^liSiLfc„ 
[0177] [^15] 





^ )\^ 1 7. 






A170G 


9 8% 


A170K 


8 7% 


A170V 


9 1 % 


A170R 


10 8% 


A170L 


8 6% 


A170C 


9 2% 


A170I 


8 5% 


A1 70M 


9 0% 


A1 70S 


10 0% 


A170F 


8 2% 


A1 70T 


9 2% 


A170Y 


8 8% 


A170D 


1 O 2% 


A170W 


7 9% 


A170E 


10 3% 


A170H 


9 8% 


A170N 


1 0 0% 


A170P 


2 8% 


A1700 


9 9% 




9 8% 



[0178] mMmio:-E245^i<L(Dmmi^x^mwi'^m^^(Dmm 

MMM2izmM(D:^m^^\:.X. E245C, E245D, E245A, E245F, E245G, 
E245H, E245K, E245L, E245M, E245N, E245P, E245R, E245S, E245 
T. E245W. E245Y. E245V. E245I, E245Q<D#igM#:^p®ibfCo ^^^i^ 

vy<-:^:f9^'^-ti.xmm^momm^fj:^0.>tv=f^i^u:t^vmmvfcom 
\^x^mjtm.^m.^m\f^X'^jvY--ji.\z.ii^:bs,^^m:^^ 

-To 

[0179] [^16] 
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-7 ;u h — X 




-7 ;u 1 — X 


E245A 


9 9 % 


E245Q 


7 2 % 


E245D 


4 9 % 


E245S 


9 8 % 


E245F 


6 4 % 


E245T 


8 9 % 


E245H 


5 4 % 


E245V 


8 5 % 


E245I 


1 1 4% 


E245W 


9 2 % 


E245K 




E245Y 




E245L 




E245R 


9 4 % 


E245M 


6 9 % 


E245G 


9 2 % 


E245N 


5 9 % 


E245C 


7 5 % 


E245P 




It 


9 9 % 



[0180] ^J6«»J11 :N249g|5^(D^Ml-a;-5*®i^M14'^<D^^ 

MMm2iZ.^m(D:^^i^WCX. N249C, N249D. N249A, N249F, N249G 
, N249H, N249K, N249L, N249M, N249E, N249P, N249R, N249S, N 
249T. N249W. N249V. N249I, N249QO#^Mf!jw^PliLfCo ^^Mi^<0 

KxmmvrzM^^m\^^X'^/i^h—y^i^Mir^Rfit:^^^itm^fc.m^^ 

i-o 

[0181] [^17] 
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-7 ;u h — X 




"7 ;u h — X 


N249G 


8 2 % 


N249K 


1 8 4 % 


N249A 


7 7 % 


N249R 


1 9 1 % 


N249V 


1 5 7 % 


N249C 


1 0 7 % 


N249L 


9 4 % 


N249M 


1 7 0 % 


N249I 


1 3 7 % 


N249F 




N249S 




N249W 




N249T 




N249H 


3 4 3 % 


N249D 




N249P 




N249E 


8 6 % 


if 


1 0 6 % 


N249Q 


7 9 % 







[0182] IIWJ12 : K245imm(Dm^^t>^Kx^mM<i^m^^(Dm^ 

IIWJ2lC^^<D5^jSfe{^?PC-C. (Q168A+L169G+E245D), (Q168A+L1 
69P + E245D) <^^^M#:^^MbfCo ^^^^*:<^m$Jl(C{*:7;^r7— K^^-C"^- 
^UTiB^J#-^72iB^(D'^fife:^y=f5?i5^W:^^K^. U^^— ;^>^7-r-^— ^bTBa^J# 
#72^=f=H«6«l>:e'^^!fe:^y=?^i5'l/:^^K^fflLfc„ *fc. ^DNAi:UT}i|life^j8 
t?m#Ufc (Q168A+L169G) ^fcf* (Q168A+L169P) (Oplasmidtr^fflUrCo 

[0183] [^18] 



mm 






Km (Mai) 


Km(GI c ) 




Q168A+L1696+E24 
5D 


138 


11% 


228.8 


59. 5 


97. 2 


Q168A+L169P+E24 
5D 


382 


15% 


126.8 


41.6 


86. 2 




1285 


107% 


3.8 


6. 3 


49. 6% 



[0184] mmmi3 :T349n^<Dmmi^x^mmwmi^^(Dmw 
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mmm2iz.mi^(D:^mcm\:'X. t349s. t349p. T349Y(D^^mi^^mmv 

[0185] [^19] 





•7 ;u h — X 




•7 ;u h — X 

<^ ffl ft 


T 3 4 9 S 


4 9 % 


T 3 4 9 Y 


9 0 % 


T 3 4 9 P 


3 2 % 







[0186] ^M^J 14 : N429miL(D^mi^X^mM<WM\^^(Dmm 

MMi^\2izmM<D:ijmi^^ZX. N429F, N429P. N429L. N429Y<D#^M 

i^^mm\^it^^^mi^<DmmKn^^r7—h'^y-(-^—t\.xmm^^-74mm(D 

=f^i^u:t^vm.mi.tLo mmx.tt^m^^-^^'7V—^:^^'^)—::=->^\^xn^<D^m 

[0187] [^20] 





^ ;u h — X 




•7 ;u h — X 


N 4 2 9 F 


6 9 % 


N 4 2 9 L 


9 7 % 


N 4 2 9 P 


4 4 % 


N 4 2 9 Y 


6 8 % 



[0188] nji^jioi :VQQ^^^^;vzi^::^^m^mi&.^^<Dm^-:^v^^Y<Dmm 
[0189] ^ii^j 102 : mmmFQQ^^'&^7v^—:^m^mmm<D^m 
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^K^S^^^ QuickChangeTM Site-Directed Mutagenesis Kit (STRATA 
PNPG5-74V) ^^#LfCo 

mm^=i—Vir^mm:k.':fy:^^h' (pNPG5-342l) ^^#Lfco 

:t'^\''Rxj^^i^.mmmj:^m.:tv=^^^u:t^}^^^m\^^x.mm^^imm<^T^/ 

iei;?K^^m?r=— Ki-5miSlx.y7;^5K(pNPG5-342v) . >^i3y>^icgi$|$tbfc 
|gMMPQQ^fe#tii?'/V3-p^J!Jli7K^^m%3-Ki-5m^x.:/^^^K(pNPG5- 

342P) . ry::^>{zm^^fhfcmmmpQQm^i^^j]^:=^—:^mji(^mmm^=i—h'-r 

5mi^l;t>^7;^^K(pNPG5-342A) tr^#bfCo *fcl46# S (^-feyi^dST^^i^te: 
mife^*v^c^M^PQQ^St#14:J^/V3-:^JiJ£7Km^^Sr=i-K-f-5mmx.:7"^;?^5K 
PNPG5-146A) . 170# i (^T^^^VdSn-rv^^-lcem^tv/c^MMPQQ^fe^tt 

Ki-smi^x.:7"^;^5:K (pnpg5-170l) , i70# @ (D 
T7^:i^dM^:^-:^lc«#l$Hfc^MMPQQfe#tti5^/^='-;^J3Jij!K^^^^= 
Ki-5mife;t>^7;^5K (pNPG5-i70M) , i70# g (DT7=^:y7i^^yu^->:^KM.^ 

G5-170I) . 170# @ <DT^=:/;5S:7^^/wT7=-^t;imia$ti.^c^mMPQQ^fe# 
ti^/^3~;;^|Ji7K^^^iSr3— Ki-5m^x.>^7>^^K (pNPG5-l 70F) Sr^^biTc 
o^^^^tb<D'g'^!fe:^y=/J?;^'W:^^^KiSrga^J#^77~84^C|Bmi-So 

pNPG5. PNPG5-74V, pNPG5-342I. pNPG5-342V, pNPG5-342P, p 
NPG5-342A. pNPG5-146A. pNPG5-170L, pNPG5-170M, pNPG5-17 
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01. PNPG5-1 70F(^#mifex.7'7:^^K-e:>cM^=« >'t:*7">'h-fe/V (aiVo^y • 3 

[0190] ^ife^jio3 : iy^—h*^'ry^mmm-r^^'^^^mn^i!^^'-(Dmm 

(OM5tJt^^lai:9'?^^^llUfCo#ilLfcDNAi:BamHI*3J;tJ«XHoI-e^^LfcpT 
M33(lAig)^$rT4DNAy;«f— ^l^^-ei6t:. 16^r^Sj^;;$-fr, DNA^jgJgL 
fCo jS^UfcDNA{*:i^i/aiyfcT-=3i;DH5 a (D3>-f7">hir/VtrfflV>T?i^Ktei^^ 

pNPG5. PNPG5-342I. pNPG5-342V. pNPG5-342P, pNPG5-342A. p 
NPG5-146A. PNPG5-170L, pNPG5-170M, pNPG5-170I, pNPG5-17 

0F(D^m^x.-^9:^^nz.-D\,^xh±m:)jmtmmi^L^xmm-:f9^^}''^^ 

#btbfc^^>^7^5;K^tL^tbpN 

PG6. PNPG6-342I, pNPG6-342V, pNPG6-342P, pNPG6-342A, pNP 
G6-146A. PNPG6-170L. pNPG6-170M, pNPG6-170I, pNPG6-170F 

[0191] mmm io4 : i^^—v^^'rp^mmm<Dj^mm^i$^(Di^m 

-y:^—V^-i-:^'Z^^^TE3493 (1g(XW^12298-^) SrLBG^il&(LBi0«fi+O. 

3%^]}±xi—/u)'C3ox:. lemm^mu ^Mm(i2, ooorpm. io^m)izxy) 

«?^(pH7. 0)8ml^;(jPx.. mi^^mmVfCo nmM'L-^mil2, OOOrpm. lo^m 
) K^^Mi^^mit^V. ::<^0<*:lC7KJ^Ufc3OOmM->a— ;^^Sr^tf5mMK-y 
>'^«?g(pH7. 0)0. 4niI^;(jP^. M^^^^LfCo 

^^?S^(;i|lig^Ji03i?#fc^^^7;^^KpNPG6-74v^o. Sjug^nx.. ^^w^ 
hci}^fi/— V3:x&tcj;i9?^K^Jg^bfCo 100 m g/mi(o;^Mx:/bN'^>>':x?r^tfLB 

pNPG6, PNPG6-342I. pNPG6-342V. pNPG6-342P. pNPG6-342A. p 
NPG6-146A. pNPG6-170L. pNPG6-170M. pNPG6-170I. pNPG6-17 
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0F<D^^m^7>^^K{cov ^xh±m:^mtmmi^\^x. m^mm^^%:'tti^ti 
[0192] mmml05::^^:lmmm.mmmm(Dmm(^^timmmlOl-l06^z<D^mm) 

SOOmlOTerrific broth^2L^^P:7^;5t.=iJ-^j^U. 20^m:t—h^ 
"C. 24^ra^#L:^ci/n.— K^>^->^.:/^>5^TE3493 (pNPG6-74V) (D^^?g^5 

ttfc3fe^^?S^HiTrap-SP (T'^v'-t^-^T/^-x'VT) '<:^l^^^^'7J>^^xi'^V^ 

H6. b)-^m\ji^mzMWLmnmM\zfi::bi.o\^mt^^^^y^j^^m 

i|tiSi^^^a^#fco :4c^^fe{;iJ:t)#b;^fc:^a«. SDS-PAG 

pNPG6, PNPG6-342I, pNPG6-342V. pNPG6-342P. pNPG6-342A. p 
NPG6-146A, PNPG6-170L. pNPG6-170M. pNPG6-170I. pNPG6-17 

0F^^:J:Siy^-K^■^;^•y^yTE3493?^Kfe^^l«c^cov^Tt>_blB:*^^&^|^#^;l 

[0193] SK#M14(:*:^}*IIJfe^Jl01— 106{C(^;z^iaffl) 
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[0194] [^102] 







M342I 


79 


M342V 


74 


M342P 


80 


M342A 


83 


D74V 


90 


S146A 


90 


A170L 


77 


A170M 


76 


A170I 


74 


A170F 


65 




100 



[0195] mmMio6:^mmmi^(Di^^tmm<ii^m^ 

pNPG5^ PNPG5-74V, pNPG 5-3421, pNPG5-342V, pNPG5-342P, p 
NPG5-342A> pNPG5-146A, pNPG5-170L. pNPG5-170M. pNPG5-17 
01. pNPG5-170FO^>^7x^^K?r^^b. m.m^^'80mM(O^^:^})=^^i^V^ 
:t^h^RXJ^^fltm^m^J:^^V=f^:!^U:t^h\ 168# g <D^/V^^-^^Ty=^> 

:t^h\ 168# i (D^/u^^>^T9^:>^Kl69^ g <Dci^->:/^lr>^ci!J>'{ci70# S 

/■?^^^^^(cmi^'r^J:5^tfLfegB^J#-^87fsm<D'^JE!fe::ry=?^i^i/;^-5^K^t/r 

=:/dSn-fi^:/(ceia$n^c^MMPQQGDH^3— Kt-^mi^;t:/^^5K(pNPG 

5-146AH-170L), iJATI^^fCT, pNPG5-168A+169P+170U pNPG5-l 
46A+170M. PNPG5-168A+169P+170M. pNPG5-146A+168A+169 
P+170L. PNPG5-146A+168A+169P+170M, pNPG5-Q168A+L169 
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P+A170L+E245D, pNPG5-168A+169P+170M+245D, pNPG5-146 
A+342I, PNPG5-168A+169P+170L+342I, pNPG5-168A+169P+l 
70M+342I, PNPG5-146A+342V. pNPG5-168A+169P+170L+342V 
, PNPG5-168A+169P+170M+342V. pNPG5-146A+342P, pNPG5- 
168A+169P+170L+342P, pNPG5-168A+169P+170M+342P, pNP 
G5-146A+342A^ pNPG5-168A+169P+170L+342A^ pNPG5-168A 
+ 169P+170M+342A^ pNPG5-74V+146A. pNPG5-74V+168A+16 
9P+170U PNPG5-74V+168A+169P+170M. pNPG5-168A+169P + 
170L+245D+342I, pNPG5-168A+169P+170M+245D+342K pNPG 
5-168A+ 169P+ 170L+ 245D+ 342V, pNPG5-168A+ 169P+ 170M+ 2 
45D+342V, PNPG5-168A+169P+170L+245D+342A. pNPG5-168 
A+169P + 170M+245D+342A^^#. ^^h^mmM^^i^^W^l^fCo 

^(bi^mmmio3—io5mm<Di3mcm^x^ ^mn^^i^x'o. (si46a+ai 

70L), (Q168A+L169P+A170L), (S146A+A170M) , (Q168A+L169P 
H-A170M), (S146A+Q168A+L169P+A170L), (S146A+Q168A+L1 
69P+A170M), (Q168A+L169P+A170L+E245D), (Q168A+L169P 
+A170M + E245D), (S146A+M342I) , (Q168A+L169P+A170L + M3 
421), (Q168A+L169P+A170M+M342I), (S146A+M342V) , (Q168A 
+L169P+A170L+M342V). (Q168A+L169P+A170M+M342V) , (SI 
46A+M342P). (Q168A+L169P+A170L+M342P) , (Q168A+L169P 
+A170M + M342P), (S146A+M342A) , (Q168A+L169P+A170L+M 
342A), (Q168A+L169P+A170M+M342A), (D74V+S146A) , (D74V 
+Q168A+L169P+A170L), (D74V+Q168A+L169P+A170M) . (Q16 
8A+L169P+A170L+E245D+M342I) , (Q168A+L169P+A170M+E 
245D+M342I), (Q168A+L169P+A170L+E245D+M342V) . (Q168A 
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+L169P+A170M+E245D+M342V) , (Q168A+L169P+A170L+E24 
5D+M342A). (Q168A+L169P+A170M+E245DH-M342A)O3|t$il#^ 

[0196] [^103] 







S146A+A1 70L 


73 


Q168A+L169P+A170L 


22 


S146A+A170M 


73 


Q168A+L169P+A170M 


25 


S146A+Q168A+L169P+A170L 


18 


S146A+Q 1 68A+L169P+A170M 


22 


Q168A+L169P+A1 70L+E245D 


14 


Q168A+L169P+A1 70M+E245D 


14 


S146A+M342I 


75 


Q1 68A + L169P+A1 70L+M3421 


14 


Q168A + L169P+A1 70M+M342I 


15 


S146A + M342V 


73 


Q 1 68A + L1 69P + A1 7 0L+M342V 


14 


Q168A + L169P+A1 70M+M342V 


16 


S146A + M342P 


76 


Q168A+L169P+A1 70L+M342P 


25 


Q168A+L169P+A170M+M342P 


25 


S146A + M342A 


78 


Q168A+L169P+A1 70L+M342A 


20 


Q168A+L169P+A1 70M+M342A 


20 


D74V+S146A 


78 


D 74V+Q 1 68A+L1 69P+A 1 70L 


21 


D74V+Q168A+L169P+A170M 


24 


Q 168A + L169P+A1 70L+E245D + M342I 


6.9 


Q168A + L169P+A170M+E245D+M342I 


8.8 


Q168A+L169P+A1 70L+E245D+M342V 


7.9 


Q168A+L169P+A1 70M+E245D + M 342 V 


8.4 


Q 1 68A+L169P+A1 70L+E245D + M342A 


10 


Ql 68A+L169P+A1 70M+E245D+M342A 


14 




102 



[0197] [^J6^J201] 

*3V^T.Q168A. (Q168A+L169G), (Q168A+L169C) , (Q168A+L169P 
(Q168S+L169E), {Q168S+hl69P)(D^^^m}i'^^^/Vl^^y>'i^^^ 

:*:|ll6^?»J-e^ffiU/cQ168A. (Q168A+L169G)^ (Q168A+L169C) 
, (Q168A+L169P), (Q168S+L169E), (Q168S+L169P)#3fc^Ml:°DU 
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[0198] pQQm^^^^i^=^—:^m.^mmmmBiF'(Dm^-^'7:^^h'<Dmm 

pBluescript SK(-) (D•^^^^'^^tl—=.>:^fUiiL\^Ti^^W<:^^'$' — ^^^-^l^^ (Ac 
inetobacter baumannii) NCIMBl 151 7t*S jf^cDPOQ^fe^tt^Z/Va— ^^JU^tK 

^/^Ba^JtrBa^j^(z>ia^j#-^i ic^i-„ 
[0199] ^mmpQQi^^\^i^/^^=i—p^m7Kmmm(Difm 

^K^IrS^il^ QuickChange(TM) Site-Directed Mutagenesis Kit (STRATA 

PNPG5M168A) tr^#bfc„ 
pNPG5tmmm^89mWL<0^m:i-V=^^^U:^'^VRXJ^:LthtmW^ti:^m:^V 

=f^^u:t^h-:^m^. ±m:i7mtmmi^\^xmmm^imm(DT^/mnm(Di68 

# g (D^/P^^>:b^T9:^^^K. 169# g (Dd^v-^^O^iJ^y v-^fCg^^tLfc^MMP 

QQ^#14^yv=i— ^JKiTK^^^tr^— Ki-smife^:/7;^5K(pNPG5Ml68A+ 

169G)^^#bfCo 

pNPG5i:iE^J#-^90BE«(D'g-^:^y=/jCi^W;^^mtJt^tv^+@M6«j/^'a-^:^y 

=f^^u:t^h'^mi^.±m:fjmtmmiz.]^xm.nm^imm(DT^/mmm(Di68 

# g cDi?'/Vi5'^:^;6ST^^::/(::. 169# g <Du^i^^^7(,^iy:;^y^^>'i:imM^fhfcmm 
MPQQ^#tti//W3— ><>j8£7K^^m^3— K"t--5mife^>^7:^^K(pNPG5M168 
A+169C)Sr5l#LfCo 

pNPG5i:iB^J#-^9lia^(D'^^:^y=/p?i^^;t^K&t/:itL^^BM6<)?fc'a-^^y 
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169P)^|fe#bfCo 
PQ 

Q^fe#ti^/V=3— ;^|Ji7Km^^^='— K-rsmife^:/9><.^K (pNPG5M168S + 1 
69E)5|r5l#U^ 

pNPG5tga^J#-^93|E«<D-^Mfe:^y=?p?i5^V:^^KRU?;itvi!+BM6<)?fe'g-^^y 
# g <Di//Vi5'5:/;6S-fey:/{;i^ 169# g (Du^i^i^H^zf^V^Km^tifcmM^PQ 

Qi^^i^t^/\^=^—:^m.7^mmm^=^—h''t^mM^-^y:^^v' (pnpg5mi68s + 1 

69P)S:^#UfCo 

PNPG5M168A. pNPG5M168A+169G^ pNPG5M168A+ 169C^ pNPG 
5M168A+169P, pNPG5M168S+169E, pNPG5M168S + 169PcD#;W.ife 
^>^7;^^K-^:k:M®3:>'t°7">'h-fe/V(3i:^^y tr-ay— JM109 

[0200] iX^"K^-^;^m^^T'1SMT-#S^m-<^^--(^«ll 

m^X.>^7;^^KpNPG5M168A<?5DNA5 n g»JIS^^BamHl53 itmiol ( 
-e^^UT. ^MMPQQfe#14i//W3->^JiJi7km^^<^)«5t51^^^ 
SP^^-^^ilUfCo *g|b/:iDNA^BamHI*3j;tJ«XHoI-e§)WLfcpTM33(l m g)i: 

^T4DNAy;^f— ^i^^me'C. le^r^s^s^-^. oNA^iij^bfco ii^ufcD 

tl.:fe^my7;^^K?rpNPG6M168A^#ii& UfCo 

PNPG5M168A+169G. pNPG5M168A+169C, pNPG5M168A+169P 
. PNPG5M168S + 169E. pNPG5M168S + 169P<?5#jjiai^X.>^7;^^K{COV^ 
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iXpNPG6M168A+169G^ pNPG6M168A+169C. pNPG6M168A+169P 
, PNPG6M168S + 169E, pNPG6M168S+169Pt^^b^Co 

[0201] ^y=^-v^^:^mmm(Dwmm^i^(Di^m 

iXoL— K^':^>^-:/^yTE3493(t^X?9F^12298-^)^LBGJ^i^&(LBi#^+0. 

3%i/y-fen-/v)t?3o'c. lei^mmmu m>b'^m(i2, ooorpm. io^m)i^xy) 
mmipn?. o)8mi^;&p;i, mi^^mm\^tio nmm't-^m(i2, ooorpm. lo^^-r^ 
:ynmmmipH7. o)o. 4misr;tip^. mi^%:mmvtz^ 

^il?S^{C^m:^7>^^KpNPG6M168A^0. 5 fi ^JUx.. =c.u^\.vi:^u—i^3> 

PNPG6M168A+169G, pNPG6M168A+169C. pNPG6M168A+169P. p 
NPG6M168S+169E. pNPG6M168S+169P^CoV^-Ct>. ^fl^timm^M 

[0202] :^vimm^mmmm<Dmm:^m 

500ml<DTerrific broth^2LWS P ^9^=i (C^J^^^U. 1 2 l^C. 20^m:t—hi!^ 
t:. 24mmm^Ut^=^—V^'i-:^'^'f'yTE3493 (pNPG6M168A) (D^wm: 

5mig§«L. 3ox:'QAonmmmMwmm\.tio mw-^'t-^fm^^^^^mmx^. 20m 

^—i^X^^m-^m^tlo Ik^ ^XlOmM PIPES-NaOHig«?K(pH6. 5)Xm^ 

vfcmzmm&7!)nmMK^^xoiz.mt:»/i--^'yj>^^mm\^t^ ^^i^mTrap-D 

EAE(T-^iXir^-:7r/p-^>>T)-r;r:/3^ife;<77AiJ^ci-vh^^7^— {^J;>9^^-»Si 
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PNPG6M168A+169G, pNPG6M168A+169C, pNPG6M168A+169P 

, PNPG6M168S + 169E, pNPG6M168S + 169PJ^J;§v'^— K^-^^-:/^^?' 

EH-^/kri— >^ + :73iy i^T Wb4^^^:^+ PQQGDH-^ 

A. 13-^/^=1— ;x^?g:lM(l. 8g D-^/V^— >^(:9-^^*180. 16)/lOmlH2 
O) 

B. PIPES-NaOHj^»?^, pH6. 5:50mM(60mLO7Kfli::?il^U:^cl. 51g 
OPIPESC^^-^iSOa. 36)^, 5N NaOHJJl^^U 2. 2ml<D10% Triton X- 
100tr;!«lX.So 5N NaOH$^ffiV^-C25'C■T?pHfS^6. 5±0. OSlC^Sb. tK^APX-T 
100mli:LfCo ) 

c. :7aiyi/TWb;{7y!j7A^:50mM(o. I65g :7^yi>'T>"fb;<;yi>A(5>^»3 

29. 25)/ 10ml H20) 

D. m^y^ 

E. ^^#^M:lmM CaC12, 0. 1% Triton X-100, 0. 1% BSA^ 
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tfSOmM PIPES-NaOHi^^^g(pH6. 5) 

0. 9ml D-^/P-a— ^^IS (A) 

25. 5ml PIPES-NaOHM«?g(pH6. 5) (B) 

2. 0ml yz^v^^T>i\::iuv^J>.m^ (c) 

1. 0ml ^@7k (D) 
[0204] [^201] 







42 


mM 




30 


mM 




3.4 


mM 



[0205] 2. 3. OmK^Mii&^S'^^^^t^illf (:/7^^2/iJ^^) ICAH. 37^T*55>K^#;t)Pia 

3. o. imi(Dmmmm^M:k.. m^M^m^vtc^ 

4. 420nmT'(D7K(;i^-r5P^3fe;^<^l^^>^37'C{C*ij^U/^;5S^,5>5fe3fegtt-e4-5 

) 

S^^^?gf*. T5/-fe-f(7)ii:Hli{C7k?^Ufc:^^^^^^(E)-ei. OU/ml@^lJ:#-^ 
[0206] ff-^ 
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Pmf^i^ (U/ml) = { A OD/min ( A ODy'y^h- A OD:/^:/^) X Vt X df } ( 
1. 04X1. OXVs) 

m4^i4(U/mg) = (U/ml) X 1/C 
Vt:im#:^(3. 1ml) 
Vs'.-^l^Zf/l^W-miO- 1ml) 

1. 0:3fci^:R(cm) 

C:^?^4^(D^mita?(c mg/ml) 
[0207] itm^(Dm^ 

K^-ofCo 5f&^^LfcmiRO^^?^5mliC10. lml(D^m^?^^^APb. igifP^. 
[0208] [^202] 





Jt;S14(U/mg) 




1.0 


Q168A 


8.6 


Q168A+L169G 


2.5 


Q168A+L169C 


1.9 


Q168A+L169P 


20.1 


Q168S+L169E 


1.1 


Q168S+L169P 


13.1 



[0209] itmmm^(Dm^, :7aiyi/T>'>fbi^'Y;*->'^^7^w'^— ^-^bT^^fi&ii^aa^ 
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[0210] m±m^'^^^yv>'^y>i^^\k^^i-=^—:^myi^mmm(DT^ymmmi^i^\^ ^-c. 
[0212] m^\t^ ^'{k^'L-T&.m(DT^m^^m\.fzM^^nx.^t. stt^^i^sr-^tf^tt 

m\&^'L^iS:^(DT^ymb\^X\t. 76^, 143<5r^ 144^3:. 163^3^, 168^, 
. 228^, 229^. 247{i, 248#^, 343{£, 346^, 348^^. 377^, 406^. 408 

#^#fl^:ft:i^5 : Protein Science (2000) ,9:1 265-1273 
[0214] [|liS^j202] 

*fc. ^J£^J20l-C^tt^$tbfclt^ttfpl±^m«x 'il^#3a^<DT^/^e 
tfe^J!lPX.T^>*il^$H-CV^S;i^t:. (Q168A+L169G+E245D). (Q168A+L1 
69P+E245D)O^^^Ml:^t2DdE^yy>^/>^fe#i4^/l.3— ^^mTK^^m^ffi 
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ti:^. >f5:^Jfe^[J'C^ffiLfc(Q168A+L169G+E245D), (Q168A+L169P 

mffaW^Rxfi±mwmu. mMm2oitmm^mm\^fco pnpg5mi68a+i69 

PNPG5M168A+ 169G+E245D) |^^le:pNPG5M168A+ 169Pj;i9iH^J 
#-^llE4feOT5/^ga^jC>168# B (n>^fV^^'yt^r7:^^^\C. 169# g (Dn^i^:/ 
;0S:/c2y>'{c, $e>ie:245# g (0^^/Vi?5v^>6ST;^x-?9=af v^Jeigm^nfc^MMP 
QQ^fe#i4i^/v=3— :^I^7K^^^^=3— Ki-§m^x.:/^>^^K(pNPG5Ml68A+ 
169P+E245D) ^f^^UfCo wtv^)mi^x.y^7;7'^5:K^llJi^»J20i^l^#ic^ai- 

[0215] [^203] 





itjStt(U/mg) 




0.9 


Q168A+L169G + E245D 


7.8 


Q168A+L169P+E245D 


22.8 



[0216] ^ii0a2O2(D3femj;t). 'C-#)fi^i;i^ALfcT^y^mi^«. 

[0217] ;2|s:|gMtiiJ:tLfi. S®#mtS>6S3Sc#$tT.fcPQQGDH. 0*L<(*f^^^ti^8fi: 
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[I] m^^(D\^'^n^yT^^y>m^i^:^/V=i—P.y^-ilh^Vi^'r—^ (PQQGDH) 

[2] m^^(D\i'uu^yv :/=ary>'^#i4jj^/v=i— >?.y^tKny-:J— ^ (pqqgdh) 

[3] m^m^'^riery])i^y-^^^i^^/U=i—:^y^\i}^U'^'t—^ (PQQGDH) (DT^ 

^/V=a— ;;<.^t:KDy-:^— ^ (PQQGDH) 

[5] lt^^l*fc{*3lC^^(D8S:^®PQQGDH^3-K-t-Sjt^^^o 

[6] m^^5ic^m(Dm^^^tf^^^-o 

[8] »^^7(^|BS(^?^!»felfe(*:^^*i-§r^^i|#mi:«3fe^MPQQGDH<DSl 

[9] fi*^l*y5:li3(;i^^<Dgfe^MPQQGDHfSr^tP^/V3-^T!y-fe^=3e5/K 

[10] ft*^l*fc{*3(CfBm<^^^MPQQGDHSr-^tfi^/^=i— o 

[II] »*^l*fc}i3(CiB«<^eSc^MPQQGDH^tfi5^/V3-^a9^:^lfe„ 
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^ ^ m m m.mm 
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[1112] 
700 r 
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